Appendix A. Literature Search

MEDLINE (5/26/15 6553 citations)

((otitis) OR (“glue ear”) OR "Otitis Media with Effusion”[Mesh] OR "Otitis Media,
Suppurative”[Mesh] OR "Ear, Middle/secretion”[Mesh] OR (middle and ear and (effusion* or
infect® or inflame* or disease*)) OR ((OME OR SOM or AOM) AND (otitis OR ear)) OR
((mucoid* AND middle AND ear) OR (mucous AND middle AND ear) OR (seromuc* AND
middle AND ear)))

AND

(tympanostomy OR grommet™* OR ((ear or “pressure equalization” or PE or myringotomy or
ventilating or ventilation) and (tube or tubes)) OR “Otitis Media with Effusion/surgery”[mesh]
OR "Middle Ear Ventilation"[Mesh] OR ((middle AND (ear OR tympanic)) AND (tube or
tubes)) OR "Otologic Surgical Procedures”"[Mesh] OR T-tube or tabulation)

COCHRANE: (7/13/15 393 citations)

((otitis) OR (“glue ear”) OR [mh “Otitis Media with Effusion”] OR [mh “Otitis Media,
Suppurative”] OR [mh “Ear, Middle/secretion”] OR (middle and ear and (effusion* or infect* or
inflame* or disease*)) OR ((OME OR SOM or AOM) AND (otitis OR ear)) OR ((mucoid*
AND middle AND ear) OR (mucous AND middle AND ear) OR (seromuc* AND middle AND
ear)))

AND

(tympanostomy OR grommet™* OR ((ear or “pressure equalization” or PE or myringotomy or
ventilating or ventilation) and (tube or tubes)) OR [mh “Otitis Media with Effusion/surgery”] OR
[mh "Middle Ear Ventilation"] OR ((middle AND (ear OR tympanic)) AND (tube or tubes)) OR
[mh “Otologic Surgical Procedures™] OR T-tube or tabulation)

CINAHL (7/13/15 852 citations)

((MH "Ctitis™) OR (MH "Otitis Media with Effusion™) OR (MH "Otitis Media™) OR otitis OR
(“glue ear”) OR (MH "Ear, Middle") OR (middle and ear and (effusion* or infect* or inflame*
or disease*)) OR ((OME OR SOM or AOM) AND (otitis OR ear)) OR ((mucoid* AND middle
AND ear) OR (mucous AND middle AND ear) OR (seromuc* AND middle AND ear)))

AND

(tympanostomy or myringotomy OR (MH "Middle Ear Ventilation™) OR grommet* OR ((ear or
“pressure equalization” or PE or myringotomy or ventilating or ventilation) and (tube or tubes))
OR ((middle AND (ear OR tympanic)) AND (tube or tubes)) OR (MH "Ear Surgery") OR T-
tube or tabulation)

EMBASE (7/14/15 5556 citations)

(otitis OR ‘otitis media'/exp OR glue ear OR (middle and ear and (effusion* or infect* or
inflame* or disease*)) OR ((OME OR SOM or AOM) AND (otitis OR ear)) OR ((mucoid*
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AND middle AND ear) OR (mucous AND middle AND ear) OR (seromuc* AND middle AND

ear)))
AND

(tympanostomy OR ‘tympanostomy tube'/exp OR 'myringotomy'/exp OR 'middle ear
ventilation'/exp OR grommet* OR ((ear or “pressure equalization” or PE or myringotomy or
ventilating or ventilation) and (tube or tubes)) OR ((middle AND (ear OR tympanic)) AND (tube
or tubes)) OR T-tube or tabulation)



Appendix B. Excluded Studies

Rejection
PMID Authors Title Journal Reason
none Diacova S. and Tympanostomy and Archives of Disease in Abstract only
Desvignes V. and adenoidectomy for Childhood
Chiaburu A. and treatment of otitis media in
Chirtoca D. and Parii children
S.
none Cheng L. and Chen Does tube type matter in Otolaryngology - Head and Abstract only
S. and Cheng J. posttympanostomy tube Neck Surgery
otorrhea?
none Chen S. and Cheng A review of 2399 ears for Otolaryngology - Head and Abstract only
L. and Chen T. and postmyringotomy tube Neck Surgery
Cheng J. and Cheng otorrhea
R. and Cheng D.
none Wang M.-C. Ventilation tube insertions Otolaryngology - Head and Abstract only
for pediatric otitis media Neck Surgery
with effusion: With
adenoidectomy or not
none Russell C. and Black  Are ventilation tubes British Journal of Oral and Abstract only
O. and Dutt D. and (grommets) in cleft children  Maxillofacial Surgery
Ray A. and Devlin M.  truly associated with
and Wynne D. increased complication
rates? Results of a nested
case control study of cleft
and non-cleft children
none Sidell D.R. and Risk factors for hearing Otolaryngology - Head and Abstract only
Hunter L. and Lin L. loss in the setting of Neck Surgery
and Arjmand E.M. pressure equalization tube
placement in children
none Black O. and Dutt D. Ventilation tubes in cleft Clinical Otolaryngology Abstract only
and Russell C. and children carry no higher risk
Devlin M. and Ray A.  of complication than their
and Wynne D. use in non cleft children:
Results of a nested case
control study
none Diacova S. and Modified surgery in children  Archives of Disease in Abstract only
Ababii I. and Maniuc with persistent and Childhood
M. and Danilov L. and  recurrent otitis media
Ababii P. and
Diacova O. and
McDonald T.J.
none Wolter N.E. and Dell Middle ear ventilation in Otolaryngology - Head and Abstract only
S. and James A.L. children with primary ciliary  Neck Surgery
and Campisi P. dyskinesia
5567839 J K Graham Serous otitis media: Eye, ear, nose & throat Cohort, N <50
complication of monthly
polyethylene tube insertion
12610892 Pulec J.L. and Long-term ventilating tube Ear, Nose and Throat Journal Cohort, N <50
Deguine C. with tympanosclerosis
11011482 Pulec J.L. and Long-term ventilating tube Ear, Nose and Throat Journal Cohort, N <50
Deguine C. with tympanosclerosis
13157738 Armstrong B.W. A new treatment for chronic  Archives of otolaryngology Cohort, N <50
secretory otitis media
10624048 Deguine C. and Pulec Grommet ventilation Ear, Nose and Throat Journal Cohort, N <50
J.L. myringostomy with
cholesteatoma
18357935 Abbarah T. and Migration of T-tubes to the Ear, Nose and Throat Journal Cohort, N <50

Abbarah M.A.

middle ear

B-1



10504021

3218926

5778864

8551144

7818639

17440366

9041283

19251534

3418217

512469

2769837

7619414

3243014

4855092

5550610

6023618

Y lino and Y Imamura

and S Harigai and Y
Tanaka

C C Lauand KK Loh
and N Kunaratnam

J H Per-Lee

D P Martin-Hirsch
and C J Woodhead
and C E Vize

J G Gilbert

Mohamed E Hassan
and Sherif Askar

M N Orlin and S K
Effgenand S D
Handler

Mao-Che Wang and
Chia-Yu Liu and An-
Suey Shiao

C Watsonand K S
Mangat

J Samuel and G
Rosen and Y Vered

D McRae and D J
Gatland and R
Youngs and J Cook

R W Force and M C
Hartand S A
Plummer and D A
Powell and M C
Nahata

T HLesserand KR
Williams and D W
Skinner

H L Wilson

N Shah

W L Draper

Efficacy of tympanostomy
tube insertion for otitis
media with effusion in
children with Down
syndrome

Middle ear diseases in cleft
palate patients in
Singapore

Experiences with a
"permanent"” wide flange
middle ear ventilation tube
Long-term ventilation of the
middle ear using a
tympanotomy technique
Swimming and grommets:
a prospective survey
Does palatal muscle
reconstruction affect the
functional outcome of cleft
palate surgery?

Effect of otitis media with
effusion on gross motor
ability in preschool-aged
children: preliminary
findings

Water penetration into
middle ear through
ventilation tubes in children
while swimming

A comparison of
audiometric performance
and complications of T
tubes and Shepard
grommets

Use of middle ear
ventilation tubes in
recurrent acute otitis media
Aspiration of middle ear
effusions prior to grommet
insertion an etiological
factor in tympanosclerosis
Topical ciprofloxacin for
otorrhea after
tympanostomy tube
placement

Tympanosclerosis,
grommets and shear
stresses

The steel whisker tube in
chronic secretory otitis
media

Use of grommets in ‘glue’
ears

Secretory otitis media in
children: a study of 540
children

International journal of
pediatric otorhinolaryngology

Annals of the Academy of
Medicine, Singapore

The Laryngoscope

The Journal of laryngology
and otology

The New Zealand medical
journal
Plastic and reconstructive
surgery

Pediatrics

Journal of the Chinese
Medical Association : JCMA

The Journal of laryngology
and otology

The Journal of laryngology
and otology

The Journal of otolaryngology

Archives of otolaryngology--
head & neck surgery

Clinical otolaryngology and
allied sciences

Transactions - American
Academy of Ophthalmology
and Otolaryngology. American
Academy of Ophthalmology
and Otolaryngology

The Journal of laryngology
and otology

The Laryngoscope

Cohort, N <50

Cohort, N <50

Cohort, N <50

Cohort, N <50

Cohort, N <50

Cohort, N <50

Cohort, N <50

Cohort, N <50

Cohort, N <50

Cohort, N <50

Cohort, N <50

Cohort, N <50

Cohort, N <50

Cohort, N <50

Cohort, N <50

Cohort, N <50



1863436

8504893

14568787

7190178

18072559

11678951

11434951

12680834

12363423

25677370

3818186

10542923

H C Pillsbury and J H
Grose and J W Hall

M Selikowitz

Joseph W Hall and
John H Grose and
Emily Buss and
Madhu B Dev and
Amelia F Drake and
Harold C Pillsbury
Q Bailey

Wei Li and Wei
Shang and Ai-hua Yu
and Xiao-heng Zhang
and Yu-xin Liu and
Xiu-ming Wan and
Mu-yun Jia and Ning-
yi Li

{Medical Research
Council Multicentre
Otitis Media Study
Group}

M M Rovers and G A
Zielhuis and K
Bennett and M
Haggard

{MRC Multicentre
Otitis Media Study
Group}

A A Maheshwar and
M A P Milling and M
Kumar and M |
Clayton and A
Thomas

Joong Ho Ahn and
Woo Seok Kang and
Ji Heui Kim and
Kyung S Koh and Tae
Hyun Yoon

H Hafner and |
Anteby and H Pratt
and M Goldsher and
R Shenhavand H Z
Joachims
JDHermand DA
Jonathan

Otitis media with effusion in
children. Binaural hearing
before and after corrective
surgery

Short-term efficacy of
tympanostomy tubes for
secretory otitis media in
children with Down
syndrome

The effect of otitis media
with effusion on perceptual
masking

The Castelli membrane in
the treatment of glue ear
[Early treatment of middle
ear disease in cleft palate
infants]

Surgery for persistent otitis
media with effusion:
generalizability of results
from the UK trial
(TARGET). Trial of
Alternative Regimens in
Glue Ear Treatment
Generalisability of clinical
trials in otitis media with
effusion

The role of ventilation tube
status in the hearing levels
in children managed for
bilateral persistent otitis
media with effusion

Use of hearing aids in the
management of children
with cleft palate

Critical reassessment of
the probability of receiving
additional ventilation tube
insertion for recurrent otitis
media with effusion in
children with a cleft palate
Auditory brainstem evoked
potentials in evaluating the
efficacy of surgical
ventilation of the middle ear

Insertion of ventilation
tubes: does the site
matter?

Archives of otolaryngology--
head & neck surgery

Developmental medicine and
child neurology

Archives of otolaryngology--
head & neck surgery

The Journal of laryngology
and otology

Hua xi kou giang yi xue za zhi
= Huaxi kougiang yixue zazhi
= West China journal of
stomatology

Clinical otolaryngology and
allied sciences

International journal of
pediatric otorhinolaryngology

Clinical otolaryngology and
allied sciences

International journal of
pediatric otorhinolaryngology

Acta oto-laryngologica

International journal of
pediatric otorhinolaryngology

Clinical otolaryngology and
allied sciences

Cohort, N <50

Cohort, N <50

Cohort, N <50

Cohort, N <50

Cohort, N <50

No extractable
data

No extractable
data

No extractable
data

No extractable
data

No extractable
data

No extractable
data

No extractable
data



8741962

3818185

6778358

24243868

11074114

5795401

22531243

18685496

23917659

none

12622537

8877207

8260856

L L Hunterand R H
Margolis and J R
Rykkenand C T Le
and KADalyand G S
Giebink

| Anteby and H
Hafner and H Pratt
and N Uri

B Hussl and K Welzl-
Mueller

Christina T Ryborg
and Jens
Sgndergaard and
Jorgen Lous and
Anders Munck and
Pia V Larsen and
Janus L Thomsen

Y Rakover and K
Keywan and G Rosen

Paradise J.L. and
Bluestone C.D. and
Felder H.

Van Dongen T.M.A.
and Schilder A.G.M.
and Manders L.A.
and Van Der Veen
E.L. and Van Der
Heijden G.J.M.G.
{MRC Multicentre
Otitis Media Study
Group}

Leticia Reis Borges
and Jorge Rizzato
Paschoal and Maria
Francisca Colella-
Santos

Donaldson J.A.

Mark Boston and Joe
McCook and Bonnie
Burke and Craig
Derkay

AR Maw and R
Bawden and L
O'Keefe and P Gurr

T C Theoharides and
S S Manolidis and H
Vliagoftis and L S
Manolidis

High frequency hearing
loss associated with otitis
media

Auditory brainstem evoked
potentials in evaluating the
central effects of middle ear
effusion

Secretory otitis media and
mastoid pneumatization

Quality of life in children
with otitis media--a cohort
study

Comparison of the
incidence of cholesteatoma
surgery before and after
using ventilation tubes for
secretory otitis media

The universality of otitis
media in 50 infants with
cleft palate

Good agreement between
parents and physician in
the assessment of ear
discharge in children

An extension of the Jerger
classification of
tympanograms for
ventilation tube patency--
specification and evaluation
of equivalent ear-canal
volume criteria

(Central) auditory
processing: the impact of
otitis media

The role of artificial(bullet)
eustaciiian tube in cleft
palate patients

Incidence of and risk
factors for additional
tympanostomy tube
insertion in children

Does the type of middle ear
aspirate have any
prognostic significance in
otitis media with effusion in
children?

Treatment of secretory
otitis media with local
instillation of hydroxyzine

Ear and hearing

International journal of

pediatric otorhinolaryngology

The Annals of otology,
rhinology & laryngology.
Supplement

Family practice

International journal of
pediatric otorhinolaryngology

Pediatrics
Pediatric Infectious Disease

Journal

Ear and hearing

Clinics (Sa~o Paulo, Brazil)

Cleft Palate Journal

Archives of otolaryngology--
head & neck surgery

Clinical otolaryngology and
allied sciences

International archives of
allergy and immunology

No extractable
data

No extractable
data

No extractable
data

No extractable
data

No extractable
data

No extractable
data

No extractable
data

No extractable
data

No harms
reported

No harms
reported

No harms

reported

No harms
reported

No harms
reported



8026089

24983459

21106257

22183901

12117333

7218998

1787379

3974389

9596366

12439177

17645949

20504840

7193427

A R Maw and R
Bawden

Mao-Che Wang and
Ying-Piao Wang and
Chia-Huei Chu and
Tzong-Yang Tu and
An-Suey Shiao and
Pesus Chou

Richard M Rosenfeld
and David W Jang
and Konstantin
Tarashansky

Nathan S Alexander
and Brian D Kulbersh
and C Hope Heath
and Renee A
Desmond and Eric
Caron and Audie L
Woolley and Jimmy
Scott Hill and W
Peyton Shirley and
Brian J Wiatrak
Michele Richards and
Carla Giannoni

B F Jaffe

AGolzand ST
Westerman and L M
Gilbertand H Z
Joachims and A
Netzer

B F Lounsbury

A Golz and B Angel-
Yeger and S Parush

Rahmi Kili¢ and
Mustafa A Safak and
Ali Ozdek and Hakan
Gogcmen and Dilek
Kilic and Erdal Samim

Yan Chow and David
A M Wabnitz and
John Ling

Petri S Mattila and
Sari Hammarén-
Malmi and Harri
Saxen and Tarja
Kaijalainen and
Helena Kayhty and
Jussi Tarkkanen

H H Elverland and |
W Mair and O K
Haugeto and K E
Schrader

Factors affecting resolution
of otitis media with effusion
in children

The protective effect of
adenoidectomy on pediatric
tympanostomy tube re-
insertions: a population-
based birth cohort study

Tympanostomy tube
outcomes in children at-risk
and not at-risk for
developmental delays
MRSA and non-MRSA
otorrhea in children: a
comparative study of
clinical course

Quality-of-life outcomes
after surgical intervention
for otitis media

Are water and
tympanotomy tubes
compatible?

Effect of middle ear
effusion on the vestibular
labyrinth

Swimming unprotected with
long-shafted middle ear
ventilation tubes
Evaluation of balance
disturbances in children
with middle ear effusion
Effect of 23 valent
pneumococcal
polysaccharide and
Haemophilus influenza
conjugated vaccines on the
clinical course of otitis
media with effusion

Quality of life outcomes
after ventilating tube
insertion for otitis media in
an Australian population
Adenoidectomy and
nasopharyngeal carriage of
Streptococcus pneumoniae
in young children

Influence of adenoid
hypertrophy on secretory
otitis media

Clinical otolaryngology and
allied sciences

PloS one

International journal of
pediatric otorhinolaryngology

Archives of otolaryngology--
head & neck surgery

Archives of otolaryngology--
head & neck surgery

The Laryngoscope

The Journal of laryngology
and otology

The Laryngoscope

International journal of
pediatric otorhinolaryngology

The Laryngoscope

International journal of
pediatric otorhinolaryngology

Archives of disease in
childhood

The Annals of otology,
rhinology, and laryngology

No harms
reported

No harms
reported

No harms
reported

No harms
reported

No harms
reported

No harms
reported

No harms
reported

No harms
reported

No harms
reported

No harms
reported

No harms
reported

No harms
reported

No harms
reported



6539321

none

17043261

2563465

1571119

14643475

26454528

19131420

17403263

22835927

3201954

16172353

1479274

O G Neumann and R
Laszig

Raja H. and Williams
J. and Tzifa K.

Erwin L van der Veen
and Anne G M
Schilder and Niels
van Heerbeek and
Monique Verhoeff
and Gerhard A
Zielhuis and
Maroeska M Rovers
G A Zielhuisand G H
Rach and P van den
Broek

G S Giebink and K
Daly and D J Buran
and M Satzand T
Ayre

Joseph Dohar

P Niemi and J
Numminen and M
Rautiainen and M
Helminen and H
Vinkka-Puhakka and
T Peltomaki

P S Mattilaand S
Hammarén-Malmi
and A S Pelkonen
and L P Malmberg
and M J Makela and
H Saxen and J
Tarkkanen

S Sood and A
Waddell

Petri S Mattila and
Sari Hammarén-
Malmi and Harri
Saxen and Tarja
Kaijalainen and
Helena Kayhty and
Jussi Tarkkanen

| Augustsson and C
Nilsson and P
Neander

Brechtje de Beer and
Ad Snik and Anne G
M Schilder and Kees
Graamans and
Gerhard A Zielhuis
M A Salam and C
Wengraf

[Diagnosis and therapy of
seromucous otitis.
Experience with 2766
operations on children]
Audiology following up
grommets can improve
efficiency and finances for
ENT

Predictors of chronic
suppurative otitis media in
children

Screening for otitis media
with effusion in preschool
children

Predictors for postoperative
otorrhea following
tympanostomy tube
insertion

Microbiology of otorrhea in
children with
tympanostomy tubes:
implications for therapy
The effect of
adenoidectomy on occlusal
development and nasal
cavity volume in children
with recurrent middle ear
infection

Effect of adenoidectomy on
respiratory function: a
randomised prospective
study

Accurate consent for
insertion and later removal
of grommets
Adenoidectomy in young
children and serum IgG
antibodies to
pneumococcal surface
protein A and choline
binding protein A

Do we treat "the right"
children with secretory otitis
media at the ENT clinic?
The effect of otitis media in
childhood on the
development of middle ear
admittance on reaching
adulthood

Glue under pressure: a bad
prognostic sign for
recurrence of otitis media
with effusion

HNO

Clinical Otolaryngology

Archives of otolaryngology--
head & neck surgery

Lancet (London, England)

Archives of otolaryngology--
head & neck surgery

International journal of
pediatric otorhinolaryngology

International journal of
pediatric otorhinolaryngology

Archives of disease in
childhood

The Journal of laryngology
and otology

International journal of
pediatric otorhinolaryngology

Acta oto-laryngologica.
Supplementum

Archives of otolaryngology--
head & neck surgery

The Journal of laryngology
and otology

No harms
reported

No outcomes
of interest

No outcomes
of interest

No outcomes
of interest

No outcomes
of interest

No outcomes
of interest

No outcomes
of interest

No outcomes
of interest

No outcomes
of interest

No outcomes
of interest

No outcomes
of interest

No outcomes
of interest

No outcomes
of interest



23379112

3713407

none

6974210

8656164

6357648

11509152

1110316

8461735

16299942

7017311

24438691

15851429

8404550

567665

8482269

Min Huang and Sijun
Zhao and Yun Li and
Xiangyue Peng and
Yuting Kuang and
Songliang Long

G A Gates and C
Averyand T J
Prihoda and G R Holt
Poole M.D.

L J Hall

A Adelman

T Lildholdt

M B Stephens

L W Pratt

A F Bisset

NA

D E Gebhart

Chantal W B
Boonacker and
Maroeska M Rovers
and George G
Browning and Arno W
Hoes and Anne G M
Schilder and Martin J
Burton

M M Rovers and N
Black and G G
Browning and R Maw
and G A Zielhuis and
M P Haggard

C Deguine and J L
Pulec

M E Alberts

M D Poole

[The effect of
tympanostomy tube
surgery in cleft palate
children with secretory otitis
media]

Post-tympanostomy
otorrhea

Bacterial resistance to
quinolone otic drops is
nearly zero

Chronic serous otitis media

Water precautions in
children with
tympanostomy tubes
Secretory otitis media. The
significance of negative
middle ear pressure and
the results of a controlled
study of ventilation tubes
Does delaying placement
of tympanostomy tubes
have an adverse effect on
developmental outcomes in
children with persistent
middle ear effusions?

The use of equalization
tubes in nonsuppurative
otits media

Persistent glue ear in
children

Early tymp tubes do not
improve outcomes after 3+
years

Tympanostomy tubes in the
otitis media prone child
Adenoidectomy with or
without grommets for
children with otitis media:
an individual patient data
meta-analysis

Grommets in otitis media
with effusion: an individual
patient data meta-analysis

Long-term ventilation
myringostomy
Ventilation of glue ears

Treatment of otorrhea
associated with tubes or
perforations

Lin chuang er bi yan hou tou
jing wai ke za zhi = Journal of
clinical otorhinolaryngology,
head, and neck surgery

The Laryngoscope

Ear, Nose and Throat Journal

The Journal of the Kentucky
Medical Association
The Journal of family practice

Danish medical bulletin

The Journal of family practice

The Journal of the Maine
Medical Association

BMJ (Clinical research ed.)

The Journal of family practice

The Laryngoscope

Health technology assessment
(Winchester, England)

Archives of disease in
childhood

Ear, nose, & throat journal

Journal of the lowa Medical
Society
Ear, nose, & throat journal

No outcomes
of interest

No outcomes
of interest

No primary
data

No primary
data
No primary
data

No primary
data

No primary
data

No primary
data

No primary
data
No primary
data

No primary
data
No primary
data

No primary
data

No primary
data
No primary
data
No primary
data



24524194

880099

3743473

1009868

11115295

3522165

853006

17537888

6778337

8494594

11115297

none

none

9253394

25873182

3701198

Chin-Lung Kuo and

Yuan-Heng Tsao and

An-Suey Shiao

D W Johnson and R
H Mathog and R H
Maisel

| J Moore and G F
Moore and A J
Yonkers

B K Devgan

C Giannoni
NA

R Reck

Morten Lindbaek

J L Paradise and C D

Bluestone and K D
Rogers and FH
Taylor

P Federspil

Brodsky L.

Dohar J.E.

Rovers M.M. and
Krabbe P.F. and
Straatman H.

S M Marcus

Mirjana Kostic and
Ksenija Ribaric
Jankes and Robert
Trotic and Mihael
Ries and Branka
Ledic and Vladimir
Bedekovic

E Vartiainen and J
Kérja and S
Karjalainen

Critical reassessment of
the probability of receiving
additional ventilation tube
insertion for recurrent otitis
media with effusion in
children with cleft palate
Tympanostomy tube
protection with ear plugs

Otitis media in the cleft
palate patient

Spoon-bobbin drain tube

Swimming with
tympanostomy tubes

The surgical management
of glue ear

A rare complication of use
of the middle ear ventilation
tube (PVC)

Prompt insertion of
tympanostomy tubes in
infants and toddlers with
persistent middle ear
effusion did not improve
developmental outcomes at
9-11 years of age

Efficacy of adenoidectomy
in recurrent otitis media.
Historical overview and
preliminary results from a
randomized, controlled trial
[Treatment of "suppurating
ear" with intact middle ear
tubes]

Swimming with
tympanostomy tubes: The
controversy continues

Are topical quinolones safe
for middle ear use in
children?

Ventilation tubes did not
improve quality of life in
persistent otitis media with
effusion

Assessing non-consent
bias with parallel
randomized and
nonrandomized clinical
trials

Clinical and audiological
findings in children with
acute otitis media

Surgery of chronic otitis
media in young patients

Acta oto-laryngologica

Archives of otolaryngology
(Chicago, lll. : 1960)

Ear, nose, & throat journal

Ear, nose, & throat journal
Archives of otolaryngology--
head & neck surgery

Drug and therapeutics bulletin

HNO

Evidence-based medicine

The Annals of otology,
rhinology & laryngology.
Supplement

Laryngo- rhino- otologie
Archives of Otolaryngology -
Head and Neck Surgery

Ear, Nose and Throat Journal

Evidence-Based Medicine

Journal of clinical
epidemiology

Acta oto-laryngologica

The Journal of laryngology
and otology
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Appendix C. Study Design

Key Question 1 Design

Study Study | Funding Inclusion criteria Tympanography | Hearing Age Subgroups Number of
design | source test range (y) assessments
[followup
duration

Augustsson | RCT Not reported
2006
16214225
Sweden

Bernard RCT Government | middle ear effusion for greater than 3 yes yes 2.5-7 Down's syndrome, Cleft palate, 5/78
1991 months Speech/Language disorder,

1861917 documented immune insufficiency
Canada

Casselbran | RCT Not reported | bilateral middle-ear effusion (MEE) for at | . 2-4 Down's syndrome, Cleft palate, nd/78
t 2009 least 3 months, unilateral for 6months or Other craniofacial anomalies
19819563 longer or unilateral for 3 months after
1997-2005 extrusion of a tympanostomy tube

us.

Chaudhuri RCT Not reported | . yes yes 0-12 2/8 weeks
2006
23120310
India

D'Eredita RCT Not reported | OME for at least 3 months duration yes 2-6 12/52
2006
16406076
1/2001-
1/2003 Italy

Gates 1989 | RCT Not reported | chronic effusion indicates a middle ear yes yes 4-8 18/2 years
2492178 effusion without pain, redness, or
U.S. bulging of the tympanic membrane

Gates 1988 | RCT Not reported | . 18/2 years
3336263
usSs.

Gates 1987 | RCT Government/ | iddle ear effusion without pain, redness, | . yes 0-8 18/104
3683478 Industry or bulging of the tympanic membrane
4/1980-

6/1984 U.S.
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Study Study | Funding Inclusion criteria Tympanography | Hearing Age Subgroups Number of
design | source test range (y) assessments
[followup
duration
Gates 1985 | RCT Not reported 4-8 otoscopy/tymp
4040338 anometry
(University every 6
of Texas weeks,
Otitis Media audiogram
Study every 12
Center) weeks/2 years
u.S.
Hall 2009 RCT Government | confirmation by pneumatic otoscopy and | yes yes atages 4.5
19260880 tympanometry years, 7-8
(ALSPC years old
and
COMET)
11/1993-
1/1996 UK
Hammarén- | RCT Government/ | as judged by examination with a 1-4 excluded cleft palate, asthma, 2/52
Malmi 2005 Academic/H | pneumatic otoscope; >=3 episodes of diabetes
15995051 ospital acute otitis media during the preceding 6
03/2001- months or ?5 episodes of acute otitis
12/2002 media during the preceding 12 months; ;
Finland
Mandel RCT Government/ | middle ear effusion lasted at least 2 yes 0.58-12 excluded Down's syndrome, Other 36/156
1992 Academic/H | months; middle ear effusion persisting craniofacial anomalies, Pre-existing
1565550 ospital after at least one 14-day abx and hearing loss, Speech/Language
11/1981- pseudoephedrine hydrochloride-maleate disorder, cystic fibrosis, DM, seizure,
06/1987 syrup; middle ear effusion persisting AOM, purulent rhinitis
u.s. after at least one 14-day abx and
pseudoephedrine hydrochloride-maleate
syrup
Mandel RCT Government | documented MEE of at least 2 months' yes 0.58-12 excluded Down's syndrome, Other 36/156
1989 duration; no symptoms consisting of craniofacial anomalies, asthma,
2789777a otalgia or vertigo; MEE persisting after cystic fibrosis, diabetes mellitus,
09/1979- at least one 14-day course of an seizure
09/1984 antimicrobial drug and pseudoephedrine
u.s. hydrochloride-chlorpheniramine maleate

Syrup; no symptoms consisting of otalgia
or vertigo; MEE persisting after at least
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Study Study | Funding Inclusion criteria Tympanography | Hearing Age Subgroups Number of
design | source test range (y) assessments
[followup
duration
one 14-day course of an antimicrobial
drug and pseudoephedrine
hydrochloride-chlorpheniramine maleate
syrup
Mandel RCT Government | documented MEE of at least 2 months' yes 0.58-12 excluded Down's syndrome, Other 36/156
1989 duration; no symptoms consisting of craniofacial anomalies, asthma,
2789777b otalgia or vertigo; MEE persisting after cystic fibrosis, diabetes mellitus,
09/1979- at least one 14-day course of an seizure
09/1984 antimicrobial drug and pseudoephedrine
u.s. hydrochloride-chlorpheniramine maleate
Syrup; no symptoms consisting of otalgia
or vertigo; MEE persisting after at least
one 14-day course of an antimicrobial
drug and pseudoephedrine
hydrochloride-chlorpheniramine maleate
syrup
Maw 1999 RCT Government | ; confirmation of bilateral OME by yes yes DOB 278
10459904 otoscopy; disruptions to speech, 4/1/1991-
4/1991- language, learning, or behaviour DOB
12/1992 UK 12/31/199
2
MRC RCT Not reported | two occasions separated by 3 months yes yes 2/52
Multicenter
Otitis Media
Study
Group 2004
(TARGET)
15373863
11/1994-
06/2001 UK
MRC RCT Government | hilateral OME over 12-week watchful yes yes 3.25-6.75 | excluded History of ear or adenoid 5/104
Multicentre waiting period surgery
Otitis Media
Study
Group 2012
(TARGET)
22443163
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Study Study | Funding Inclusion criteria Tympanography | Hearing Age Subgroups Number of
design | source test range (y) assessments
[followup
duration
4/1994-
1/1998 UK
Nguyen RCT Not reported | OM with effusion persisting for more yes yes 1.5-18 excluded Down's syndrome, Other >=2/52
2004 than 3 months or producing a craniofacial anomalies, Primary
15126745 conductive hearing loss (HL) greater ciliary dyskinesia, immune deficiency
01/1998- than 30 dB with a type B tympanogram,;
01/2003 or 3) both; more than three episodes
Canada during the preceding 6-month period or
more than four during the preceding 12
month period; first surgical treatment of
OM,; first surgical treatment of OM
Paradise RCT Government/ | middle ear effusion that appeared yes yes 0.04-1.17 nr/104
2001 Industry substantial in quantity and persisted
11309632 despite treatment with anti-microbial
6/1991- drugs for 90 days in the case of bilateral
12/1995 effusion or 135 days in the case of
u.s. unilateral effusion.audiometric
examinations; audiometric examinations
Popova RCT No funding OME is defined as asymptomatic middle | yes yes 37 12/52 weeks
2010 ear effusion without signs of
20399511 inflammation characteristic of the acute
2007-2009 otitis media (AOM).
Bulgaria
Rach 1991 | RCT Government | hilateral flat tympanograms (type B) at yes 2-2 excluded congenital ear disorders 1/26
2070526 two consecutive screenings at any time (sensonneural loss) or defects in
Netherland during the follow-up period their speech-producing apparatus
S (e.g. cleft palate), nehrological or
serious visual disorders, emotional
aberrations or mental defects
Rovers RCT Government | persistent (4-6 months) bilateral OME yes yes 0-0.75 excluded Down's syndrome, Cleft 3 successive
2000 (confirmed by tympanometry and palate, schisis, asthma, cystic tests; 3
10969126 otoscopy) by the ENT surgeon during fibrosis, and sensorineural hearing monthly
01/1996- subsequent observations loss tympanometry
04/1997 and otoscopy
Netherland measurement
S s, audiometry
every 6
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Study Study | Funding Inclusion criteria Tympanography | Hearing Age Subgroups Number of
design | source test range (y) assessments
[followup
duration
months/52
weeks
Vlastos RCT Not reported | The diagnosis of OME was based on yes yes 37 3/52 weeks
2011 otoscopy, tympanography and pure tone
21205368 audiometry. Specifically, the presence of
5/2007- an opagque or thickened tympanic
5/2008 membrane, air-fluid level, or bubbles, or
Greece the inability to visualise the
incudostapedial joint, were considered
signs of OME, in children with a type B
tympanogram (compliance <0.2 ml) and
an audiogram with an air-bone gap of
20 dB or a hearing loss of 30 dB but no
more than 55 dB in at least one
frequency in both ears. Absence of the
light reflex was not regarded as a
specific sign of OME.; Absence of the
light reflex was not regarded as a
specific sign of OME; Absence of the
light reflex was not regarded as a
specific sign of OME
Grievink NRCS, | Notreported | . yes nr/7 years
1993 prospe
8246466 ctive
(Nijmegen
Otitis Media
study)
9/1982-
8/1983
Netherland
S
Hubbard NRCS, | Notreported | cleft palate, previous myringotomy 5-11 included cleft palate
1985 prospe
4039792 ctive
1/1979-
1/1979 U.S.
Peters NRCS, | Not reported yes 364-416
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Study Study | Funding Inclusion criteria Tympanography | Hearing Age Subgroups Number of
design | source test range (y) assessments

[followup
duration

1994 prospe weeks

8195687 ctive

8/1982-

7/1983

Netherland

S

Stenstrom NRCS, | Academic/H | long-standing middle ear effusion [>3 yes 2.5-7 1/56

2005 prospe | ospital months

16330739 ctive

1985-1989

Canada

Velepic NRCS, | No funding CSOM lasting at least 3 months yes 2-12 >=6/>=6

2011 prospe months

21397957 ctive

2004-2009

Croatia

Yagi 1977 NRCS, | Notreported | secretory otitis media; Clinical evidence yes 3-12 nd/6 weeks

321716 prospe of fluid in the middle ear in addition to

Sudan ctive the audiometric findings

Yousaf NRCS, | Notreported | X-Ray nasopharynx lateral view was yes 2-8 nd/144

2012 prospe taken to see if there were adenoids.

23855103 ctive

6/2008-

12/2011

Pakistan

Coyte 2001 | NRCS, | Not reported 0-19

11309633 retrosp

1992-1997 | ective

Canada

Forquer NRCS, | Notreported | chronic serous otitis media 0-9 excluded cleft palate, Pre-existing

1982 retrosp hearing loss, history of mastoiditis or

6184891 ective cholesteatoma

us.

Kadhim NRCS, | Not reported

2007 retrosp

17279052 ective

1981-2004
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Study Study | Funding Inclusion criteria Tympanography | Hearing Age Subgroups Number of
design | source test range (y) assessments
[followup
duration
Australia
Kobayashi | NRCS, | Not reported included cleft palate every 6
2012 retrosp months from
22386274 ective 0-6 years of
1996-1999 age, annually
Japan after 7 years
of age
Kremer NRCS, | Notreported | serous otitis media 3/>=13
1979 retrosp
456299 ective
1966-1974
Israel
Marshak NRCS, | Notreported | chronic secretory otitis media yes 0-8 4 t0 8/104
1980 retrosp weeks
6778336 ective
Israel
Motta 2006 | NRCS, | Notreported | AAP definition (2004): Tympanic 2-11 excluded other craniofacial minimum 104
17465378 retrosp mucosa congestion, possibly with anomalies, genetic syndromes
1/1/2001- ective exudate, without acute infection;
12/31/2001 Recurrent febrile episodes related to
Italy adenotonsillar inflammation (>=2
episodes in previous 12 months), with
OME or AOM. Underwent
adenoidectomy; Recurrent febrile
episodes related to adenotonsillar
inflammation (>=2 episodes in previous
12 months), with OME or AOM.
Underwent adenoidectomy
Navarro NRCS, | Government yes 2-4 untill 7-8 years
1997 retrosp old
9382253 ective
09/1982-
08/1983
Netherland
S
Reiter 2009 | NRCS, | Notreported | OME lasting more than 3 months; yes 0-14 included cleft palate 12/312
19929085 retrosp atelectasis/tympanic membrane
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Study Study | Funding Inclusion criteria Tympanography | Hearing Age Subgroups Number of
design | source test range (y) assessments

[followup
duration

Germany ective retraction pockets

Robson NRCS, | Notreported | operated on by one plastic surgeon for included cleft palate

1992 retrosp cleft lip, cleft palate or a combination of

1431515 ective cleft lip and palate

1976-1988

UK

Schilder NRCS, | Government yes

1997 retrosp | ?

9372253 ective

09/1982-

08/1983

Netherland nd/from 2-4 yo

S 2-4 to 7-8 yo

Wolter NRCS, | Not reported yes 0.7-17 included primary ciliary dyskinesia nr

2012 retrosp

22883987 ective

1991-2009

Canada

Xu 2003 NRCS, | Government yes 1.3-10 included cleft palate 2/nd

12930655 retrosp

09/1997- ective

05/2000

China

Youssef NRCS, | Notreported | bilateral OM, eligible for surgical yes nd/52

2013 retrosp intervention, no previous myringotomy

24265883 ective orTT

03/2007-

01/2009

Egypt

Key Question 2 Design

Author Year PMID
Years of recruitment

Country

Design

Number of Age
participants | Range ()

Inclusion criteria

Exclusion criteria
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Author Year PMID Design Number of Age Inclusion criteria Exclusion criteria
Years of recruitment participants Range (y)
Country
Casselbrant 1992 RCT 264 0.6,29 3 or more episodes of AOM during the preceding 6 months or | Exclusion criteria: potentially complicating or
1565551 3/1981- 4 or more episodes during the preceding 12 months, but free | confounding conditions, e.g. asthma, chronic
1/1988 U.S. of middle ear effusion at the time of entry sinusitis or previous tonsillectomy or adenoidectomy
ilrjj?ged 1996 Saud RCT 68 >= 3 attacks of acgte otitig media Qiggnpsed, documenteq
and treated by their referring physician in the 6 month period
0,3 prior to referral
Gonzalez 1986 RCT 63 05,10 >= 3 episodes of AOM during the past 6 months, or >=4 Exclusion criteria; Down syndrome, cleft palate,
3537596 1/1982- episodes in the past 18 months previous tympanostomy tubes
2/1983-12/1983-
11/1985 U.S.
Kujala 2012 RCT 300 0,2 at least 3 AOM episodes during the past 6 months Exclusion criteria: Cranial abnormalities, chronic
22466327, 24445832 otitis media with effusion, a prior adenoidectomy or
3/2002-6/2004 Finland tympanostomy tubes, documented immunological
disorders or ongoing antimicrobial prophylaxis for a
disease other than AOM
Mattila 2003 RCT 137 0.83,2 >3-5 episodes within six months or 4-6 episodes during the
12578443 RCT 1996- last year; a visually abnormal membrane on a flat B-type
1999 Finland tympanogram, signs of effusion in the middle ear cavity and
symptoms that related to acute otitis
Grindler 2014 NRCS, 1208 0.5,2 Exclusion criteria: caregivers unable to provide
24627408 1/2009- prospective consent; caregivers unable to complete the survey
2/2012 U.S. forms in English
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Author Year PMID Design Number of Age Inclusion criteria Exclusion criteria
Years of recruitment participants Range (y)
Country
Mattila 2003 NRCS, 169 0.83,2 >3-5 episodes within six months or 4-6 episodes during the
12578443 NRCS prospective last year; a visually abnormal membrane on a flat B-type
1996-1999 Finland tympanogram, signs of effusion in the middle ear cavity and
symptoms that related to acute otitis

Key Question 4 Design
Author Year Study Age range Inclusion criteria No.
PMID Date design (years) assessments/planned
Country duration (weeks)
Goldstein 2005 | RCT 05,6 Children undergoing tube insertion at the Children’s Hospital of Pittsburgh. bilateral myringotomy and tube 12/52
15689760 insertion for recurrent AOM or chronic otitis media with effusion (OME). Exclusion: Children who were
7/1996-6/1999 immunocompromised (immunodeficiency syndrome, AIDS or HIV-positive status, diabetes mellitus, undergoing
u.s. chemotherapy, chronic steroid dependence), had a craniofacial syndrome or a history of a cleft palate, or had

undergone prior ear surgery except for tympanostomy tube placement
Parker 1993 RCT Patients with tympanostomy tubes 4/52
8024107
12/1989-2/1991
uU.S.
Becker 1987 NRCS, referrrals: all patients undergoing tympanostomy and insertion of ventilation tubes. Most cases were chronic 0
3586818 prospective otitis media with effusion unresponsive to medical management for 3 or more months. Any occasional indication
4/1985-9/1985 was recurrent acute otitis media.
uU.S.
Cohen 1994 NRCS, 3,12 Underwent plastic ventillation tube insertion because of recurrent otitis media or serious otitis media complicated | 78-130
8289048 1990- | prospective by impared hearing
1992 Israel
el Silimy 1986 NRCS, 4,14 Grommets inserted, after myringotomy and aspiration of the middle ear contents, in the anterosuperior quadrant | 3/26
3780019 UK prospective of the tympanic membrane. none
Kaufmann NRCS, 0.23,0.67 Got tubes at the same clinic, but by different surgeons. every 8-12 weeks until
1999 10546304 | prospective tubes extruded
1/1996-1/1997
Switzerland
Salata 1996 NRCS, Children who were undergoing myringotomy with placement of tympanostomy tubes every 12 weeks until
8607955 U.S. prospective tubes extruded
Smelt 1984 NRCS, 2,15 The operations were done by the authors. A Shepard grommet was inserted into the antero-inferior quadrant of | every 8 weeks until tubes
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Author Year Study Age range Inclusion criteria No.
PMID Date design (years) assessments/planned
Country duration (weeks)
6538215 UK prospective the drumhead if myringotomy liberated thick glue or copious thin fluid. This was done either as the only extruded
procedure or comhined with tonsillectomy or adenotonsillectomy.
Wang 2009 NRCS, OME who had received VT insertion. none had URI or otorrhea within 1 week before experiment 12
19251534 prospective
Taiwan
Key Question 5 Design
Study Study Age Inclusion criteria Exclusion criteria Assessment
design range (y) times/followup
(weeks)
van Dongen 2014 RCT 1,10 otorrhea that had lasted for up to 7 days Down syndrome, Cleft palate, craniofacial anomalies, 2/26
24552319 25896832 immunodeficiency, temperature >38.5 C, received antibiotics during
6/2009-5/2012 the previous 2 weeks, TT placed within the previous 2 weeks, had an
Netherlands episode of etorrhea in the previous 4 weeks, >=3 episodes in the
previous 6 months, or >=4 episodes in the previous year
Goldblatt 1998 RCT 4+ recurrent acute otitis media (AOM) 4/3
10190709 U.S.
Heslop 2010 20979100 | RCT 0,10 secretory otitis media (SOM) for more than 3 non-Caucasians, otorrhea due to other ear diseases other diseases or | 1
5/2003-5/2007 Chile months or recurrent acute otitis media (AOM) | handicaps, or treatment with systemic or local antibiotics during the
preceding 3 weeks, taking topical or systemic steroids or nonsteroidal
anti-inflammatory drugs
Ruohola 1999 RCT 0.5, 12 Definition of otorrhea: drainage started within Down syndrome, Cleft palate, diabetes mellitus, known 12
10190921 03/1996- 48 hours before examination at the study clinic | immunodeficiency, middle ear granulomatous tissue or polyp, TT or
05/1997 Denmark abx in preceding 2 weeks, otorrhea during preceding 4 weeks,
steroids use, allergy to penicillin or amoxicillin
Ruohola 2003 RCT 0.6,6 Definition of otorrhea: started within 48 hours Down syndrome, Cleft palate, granulation of polyp in the tympanic membrane,
12728089 09/1998- before recruitment immunodeficiency, TT or antibiotics/steroid use in the preceding 2 weeks, TT in the
06/1999 Finland preceding 4 weeks, allergy to penicillin,
Dohar 2006 16880248 RCT 05,12 Definition of otorrhea: clinical diagnosis of otorrhea present for 23 weeks and those with acute or malignant otitis | 4/3
5/2003-5/2004 U.S., uncomplicated AOM with otorrhea >3 weeks externa. Additional enrollment exclusions included known or
Finland duration suspected fungal or mycobacterial ear infections, a history of or active
viral infections of the tympanic membrane, mastoiditis, or infections
requiring systemic antibiotic therapy. Patients were also excluded for
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Study Study Age Inclusion criteria Exclusion criteria Assessment
design range (y) times/followup
(weeks)
otologic surgery (except that confined to the tympanic membrane) in
the previous year or if they presented with or had a history of diabetes,
immunosuppressive disorders, acute or chronic renal disease, active
hepatitis, chronic nasal obstruction and/or persistent rhinorrhea,
complicating structural abnormalities, known or suspected quinolone
hypersensitivity, and, in girls, menarche
Granath 2008 RCT 0,3 recurrent acute otitis media (AOM): a nd/4
18565598 -2/1998- minimum of 3 episodes of AOM before 12
12/2002 Sweden months of age, or 6 episodes before 18
months
Roland 2003 14660913 | RCT 05,12 Definition of otorrhea: clinical diagnosis of fungal or mycobacterial ear infections, active herpes simplex, vaccinia, | 4/3
3/2000-2/2001 U.S. acute otitis media with visible otorrhea of 3 varicella, or overt viral infections of the tympanic membrane,
weeks duration or less, patent tympanostomy | mastoiditis or other suppurative noninfectious ear infections, chronic
tube nasal obstruction or persistent rhinorrhea, a prior or current history of
immunosuppressive disorders or immunosuppressive therapy, acute
renal disorders, active hepatitis, diabetes, or conditions that may
predispose to neurosensory hearing loss
Roland 2004 14702493 | RCT 05,12 Definition of otorrhea: drainage visible to the otorrhea had been present for > ?3 weeks, acute or malignant otitis 4/3
u.s. parent or guardian of >3 weeks duration externa, known or suspected fungal or mycobacterial ear infections, a
history of or active viral infection of the tympanic membrane,
mastoiditis, or infections requiring systemic antibacterial therapy,
requirement for otologic surgery (except that confined to the tympanic
membrane) in the previous year or when they presented with or had a
history of diabetes, immunosuppressive disorders, acute or chronic
renal disease, active hepatitis, chronic nasal obstruction and/or
persistent
rhinorrhea, complicating structural abnormalities, known or suspected
quinolone hypersensitivity, and, in girls, menarche.
Strachan 2000 RCT Definition of otorrhea: a degree of discharge 213
10865480 UK from the ear with ventilation tubes in-situ
Otorrhea of three weeks' duration or less, 112
Waycaster 2004 no acute otitis media. and a patent
PMID U.S. RCT 05,12 tympanostomy tube.
Dohar 1999 10326811 NRCS, 1,12 Definition of otorrhea: acute purulant otorrhea | otorrhea >3 weeks; other surgery; known streptococcus infection; 4/3
u.s. prospect of presumed bacteriologic origin for less than requiring ststemic antibiotics;
ive 3 weeks; patent tubes
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Key Question 1 Arm Details

Appendix D. Arm Detalls

Study Arm (Description) Antibiotic name, Diagnostic criteria for AOM Management of acute infections | Tube type
dose, duration
Augustsson Tympanostomy tubes
2006
16214225
Sweden
Augustsson Control (those who were referred to an ENT-
2006 department from screening or from other
16214225 doctors because of ear disease, usually SOM,
Sweden but never so longstanding that they qualified for
treatment with tympanostomy tubes up to 14
years of age)
Bernard 1991 | Antibiotic prophylaxis sulfisoxazole, 75 otomicroscopic findings (redness | an oral non-sulfa-based antibiotics
1861917 mg/kg bid, 6 mo. of the TM, absence of (usually amoxicillin)
Canada landmarks), acute -onset ear pair
wiwl/o fever or otorrhea

Bernard 1991 | Myringotomy+TT discharge from the ear and an oral non-sulfa-based antibiotics | Reuter bobbin VTs for
1861917 presence of pathogens (usually amoxicillin) the 1st 10 pts, then
Canada commonly associated with AOM Richard "T" VTs
Casselbrant Myringotomy+TT amoxicillin, 40 fever, earache or recent onset of Teflon Armstrong-type
2009 mg/kg/day in two ear tugging; and irritability; tympanostomy tube
19819563 divided doses, 10 d. Otoscopic criteria; erythema and/or
1997-2005 white opacification
u.s. (other than from scarring) of the

tympanic membrane, fullness

or bulging of the tympanic

membrane, white fluid level, and

otorrhea from a perforation of a

previously intact tympanic

membrane.
Casselbrant TT AND myringotomy AND adenoidectomy amoxicillin, 40 fever, earache or recent onset of Teflon Armstrong-type
2009 mg/kg/day in two ear tugging; and irritability; tympanostomy tube
19819563 divided doses, 10 d. Otoscopic criteria; erythema and/or
1997-2005 white opacification
u.s. (other than from scarring) of the

tympanic membrane, fullness
or bulging of the tympanic
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Study Arm (Description) Antibiotic name, Diagnostic criteria for AOM Management of acute infections | Tube type
dose, duration

membrane, white fluid level, and
otorrhea from a perforation of a
previously intact tympanic
membrane.

Casselbrant Myringotomy AND adenoidectomy amoxicillin, 40 fever, earache or recent onset of

2009 mg/kg/day in two ear tugging; and irritability;

19819563 divided doses, 10 d. Otoscopic criteria: erythema and/or

1997-2005 white opacification

u.s. (other than from scarring) of the
tympanic membrane, fullness
or bulging of the tympanic
membrane, white fluid level, and
otorrhea from a perforation of a
previously intact tympanic
membrane.

Chaudhuri Antibiotic prophylaxis (Amoxycillin + Amoxycillin, 125 mg

2006 carbocisteine) (infants), 250 mg

23120310 (older children), 2

India wks; carbocisteine,

5mL, 2 wks

Chaudhuri TT + myringotomy +/- adenoidectoy (radial grommet

2006 myringotomy in antero inferior quadrant of

23120310 tympanic membrane with insertion of grommet

India with or without adenoidectomy under general

anesthesia)

Coyte 2001 TT (Tympanostomy tubes)

11309633

1992-1997

Canada

Coyte 2001 TT AND adenoidectomy

11309633

1992-1997

Canada

D'Eredita 2006 | TT (Myringotomy with tube insertion (M&T)) Ofloxacin 0.3% otic Teflon Shah mini

16406076 solution ventl tube

1/2001-1/2003

Italy

D'Eredita 2006 | Myringotomy (contact-diode laser myringotomy | Ofloxacin 0.3% otic

16406076 only (CDLM)) solution
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Study

Arm (Description)

Antibiotic name,
dose, duration

Diagnostic criteria for AOM

Management of acute infections

Tube type

1/2001-1/2003
Italy

Forquer 1982
6184891 U.S.

Treated medically, then surgically

collar-button or mesh-
type tubes

Forquer 1982
6184891 U.S.

Initially treated surgically

collar-button or mesh-
type tubes

Gates 1985
4040338
(University of
Texas Otitis
Media Study
Center) U.S.

TT (Tympanostomy tubes)

Shepherd type with an
internal opening of 1.1
mm

Gates 1985
4040338
(University of
Texas Otitis
Media Study
Center) U.S.

Myringotomy (Myringotomy only)

Gates 1987
3683478
4/1980-6/1984
u.s.

TT (Tympanostomy tubes)

effusion + inflammation

Shepard-type

Gates 1987
3683478
4/1980-6/1984
U.S.

TT AND adenoidectomy

effusion + inflammation

Shepard-type

Gates 1987
3683478
4/1980-6/1984
U.S.

Myringotomy (Myringotomy only)

effusion + inflammation

Gates 1987
3683478
4/1980-6/1984
u.s.

Myringotomy AND adenoidectomy

effusion + inflammation

Gates 1988 Myringotomy+TT (placement of TT after Shepard-type
3336263 U.S. | bilateral myringotomy)

Gates 1988 TT AND myringotomy AND adenoidectomy Shepard-type
3336263 U.S.
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Study Arm (Description) Antibiotic name, Diagnostic criteria for AOM Management of acute infections | Tube type
dose, duration
Gates 1989 Myringotomy (Myringotomy only) erythromycin ethyl
2492178 U.S. succinate. 50
mg/kg, 10 d.;
sulfisoxazole, 150
mg/kg, 10 d.
Gates 1989 Myringotomy+TT erythromycin ethyl Shepard-type
2492178 U.S. succinate. 50
mg/kg, 10 d.;
sulfisoxazole, 150
mg/kg, 10 d.
Gates 1989 Myringotomy AND adenoidectomy erythromycin ethyl
2492178 U.S. succinate. 50
mg/kg, 10 d.;
sulfisoxazole, 150
mg/kg, 10 d.
Gates 1989 TT AND myringotomy AND adenoidectomy erythromycin ethyl Shepard-type
2492178 U.S. succinate. 50
mg/kg, 10 d.;
sulfisoxazole, 150
mg/kg, 10 d.
Hammarén- TT (Tympanostomy tubes) . antibiotics
Malmi 2005
15995051
03/2001-
12/2002
Finland
Hammarén- TT AND adenoidectomy antibiotics
Malmi 2005
15995051
03/2001-
12/2002
Finland
Hubbard 1985 | Early TT (University center) tympanostomy tube
4039792
1/1979-1/1979
uU.S.
Hubbard 1985 | Late TT (Hospital center) tympanostomy tube
4039792

1/1979-1/1979
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Study

Arm (Description)

Antibiotic name,
dose, duration

Diagnostic criteria for AOM

Management of acute infections

Tube type

u.s.

Kadhim 2007
17279052
1981-2004
Australia

TT (Tympanostomy tubes)

Kadhim 2007
17279052
1981-2004
Australia

TT AND adenoidectomy

Kobayashi
2012
22386274
1996-1999
Japan

Control (no TT)

Kobayashi
2012
22386274
1996-1999
Japan

TT (Tympanostomy tubes)

the Grommet-type
ventilation tube
(Nagashima,

inner diameter 1.0
mm) or the Bobbin-
type ventilation tube
(Koken B type, inner
diameter, 1.6 mm)

Kremer 1979

456299 1966-

1974 Israel

TT + myringotomy +/- adenoidectoy

ampicillin, 0.75-1 g,
14 d.

polyethylene tube

Kremer 1979

456299 1966-

1974 Israel

Myringotomy +/- adenoidectoy

ampicillin, 0.75-1 g,
14 d.

Mandel 1989
2789777a
09/1979-
09/1984 U.S.

Control (unspecified intervantion)

usually amoxicillin,
14 d.

at least one symptom (fever,
otalgia, irritability) and one sign
(bulging or fullness of the
tympanic membrane, white fluid
level, acute perforation with
otorrhea) of acute infection

an antimicrobial drug, usually
amoxicillin, and a decongestant-
antihistamine combination for 14
days for recurrent OME

Mandel 1989
2789777a
09/1979-
09/1984 U.S.

Myringotomy (Myringotomy only)

usually amoxicillin,
14 d.

at least one symptom (fever,
otalgia, irritability) and one sign
(bulging or fullness of the
tympanic membrane, white fluid
level, acute perforation with

an antimicrobial drug, usually
amoxicillin, and a decongestant-
antihistamine combination for 14
days for recurrent OME
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Study Arm (Description) Antibiotic name, Diagnostic criteria for AOM Management of acute infections | Tube type
dose, duration
otorrhea) of acute infection
Mandel 1989 Myringotomy+TT usually amoxicillin, | at least one symptom (fever, an antimicrobial drug, usually Teflon Armstrong-type
2789777a 14 d. otalgia, irritability) and one sign amoxicillin, and a decongestant- tympanostomy tube
09/1979- (bulging or fullness of the antihistamine combination for 14
09/1984 U.S. tympanic membrane, white fluid days for recurrent OME
level, acute perforation with
otorrhea) of acute infection
Mandel 1989 Myringotomy (Myringotomy only) usually amoxicillin, | at least one symptom (fever, an antimicrobial drug, usually
2789777b 14 d. otalgia, irritability) and one sign amoxicillin, and a decongestant-
09/1979- (bulging or fullness of the antihistamine combination for 14
09/1984 U.S. tympanic membrane, white fluid days for recurrent OME
level, acute perforation with
otorrhea) of acute infection
Mandel 1989 Myringotomy+TT usually amoxicillin, | at least one symptom (fever, an antimicrobial drug, usually Teflon Armstrong-type
2789777b 14 d. otalgia, irritability) and one sign amoxicillin, and a decongestant- tympanostomy tube
09/1979- (bulging or fullness of the antihistamine combination for 14
09/1984 U.S. tympanic membrane, white fluid days for recurrent OME
level, acute perforation with
otorrhea) of acute infection
Mandel 1992 Watchful waiting (no surgery) at least one symptom (fever,
1565550 otalgia, irritability), and one sign
11/1981- (bulging or fullness of the
06/1987 U.S. tympanic membrane, white fluid
level, acute perforation with
otorrhea) of acute infection
Mandel 1992 Myringotomy (Myringotomy only) at least one symptom (fever,
1565550 otalgia, irritability), and one sign
11/1981- (bulging or fullness of the
06/1987 U.S. tympanic membrane, white fluid
level, acute perforation with
otorrhea) of acute infection
Mandel 1992 Myringotomy+TT at least one symptom (fever,
1565550 otalgia, irritability), and one sign
11/1981- (bulging or fullness of the
06/1987 U.S. tympanic membrane, white fluid
level, acute perforation with
otorrhea) of acute infection
Marshak 1980 | TT (Tympanostomy tubes)

6778336 Israel
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Study

Arm (Description)

Antibiotic name,
dose, duration

Diagnostic criteria for AOM

Management of acute infections

Tube type

Marshak 1980
6778336 Israel

Myringotomy AND adenoidectomy

Maw 1999
10459904
4/1991-
12/1992 UK

TT (Tympanostomy tubes within 6 weeks)

confirmation of bilateral OME by
otoscopy and tympanometry

Maw 1999
10459904
4/1991-
12/1992 UK

Watchful waiting (for 9 months then tubes if
needed)

confirmation of bilateral OME by
otoscopy and tympanometry

Motta 2006
17465378
1/1/2001-
12/31/2001
Italy

TT AND adenoidectomy

Motta 2006
17465378
1/1/2001-
12/31/2001
Italy

Adenoidectomy (Adenoidectomy only)

MRC
Multicenter
QOtitis Media
Study Group
2004
(TARGET)
15373863
11/1994-
06/2001 UK

TT + myringotomy +/- adenoidectoy (TT in 15,
TT+ADin 17)

ventilation tubes (VTs
— grommets)

MRC
Multicenter
Otitis Media
Study Group
2004
(TARGET)
15373863
11/1994-
06/2001 UK

Control (no TT)

MRC

TT AND adenoidectomy

Shepard
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Study

Arm (Description)

Antibiotic name,
dose, duration

Diagnostic criteria for AOM

Management of acute infections

Tube type

Multicentre
QOtitis Media
Study Group
2012
(TARGET)
22443163
4/1994-1/1998
UK

MRC
Multicentre
Otitis Media
Study Group
2012
(TARGET)
22443163
4/1994-1/1998
UK

TT (Tympanostomy tubes)

Shepard

Navarro 1997
9382253
09/1982-
08/1983
Netherlands

TT (Tympanostomy tubes)

Navarro 1997
9382253
09/1982-
08/1983
Netherlands

Control (unspecified intervantion)

Nguyen 2004
15126745
01/1998-
01/2003
Canada

TT (Tympanostomy tubes)

10 d.

pressure equalization
tubes

Nguyen 2004
15126745
01/1998-
01/2003
Canada

TT AND adenoidectomy

10 d.

pressure equalization
tubes

Paradise 2001
11309632

Early TT

Antimicrobial drugs were routinely
prescribed for episodes of acute

Armstrong
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Study Arm (Description) Antibiotic name, Diagnostic criteria for AOM Management of acute infections | Tube type
dose, duration
6/1991- otitis media
12/1995 U.S.
Paradise 2001 | Late TT (six months later if bilateral effusion Antimicrobial drugs were routinely | Armstrong
11309632 persisted or nine months later if unilateral prescribed for episodes of acute
6/1991- effusion persisted) otitis media
12/1995 U.S.
Paradise 2001 | Randomization withheld Armstrong (optional
11309632 tube insertion)
6/1991-
12/1995 U.S.
Paradise 2001 | Not eligible for randomization
11309632
6/1991-
12/1995 U.S.
Popova 2010 TT AND myringotomy AND adenoidectomy Diagnosis of AOM required the fluoroplastic
20399511 finding of middle ear effusion on Donaldson grommets
2007-2009 otoscopy with at least one (Micromedics, Inc.)
Bulgaria symptom, i.e., fever, earache or
recent ear tugging, irritability and
one sign of inflammation, i.e.,
erythema and/or white
opacification of the tympanic
membrane, otorrhea from a
perforation of a previously intact
tympanic membrane. For proper
differentiation of otorrhea
episodes from AOM episodes we
defined otorrhea as mucous or
mucopurulent discharge from the
ear with no symptoms of acute
inflammation.
Popova 2010 Myringotomy AND adenoidectomy Diagnosis of AOM required the
20399511 finding of middle ear effusion on
2007-2009 otoscopy with at least one
Bulgaria symptom, i.e., fever, earache or

recent ear tugging, irritability and
one sign of inflammation, i.e.,
erythema and/or white
opacification of the tympanic
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Study

Arm (Description)

Antibiotic name,
dose, duration

Diagnostic criteria for AOM

Management of acute infections

Tube type

membrane, otorrhea from a
perforation of a previously intact
tympanic membrane. For proper
differentiation of otorrhea
episodes from AOM episodes we
defined otorrhea as mucous or
mucopurulent discharge from the
ear with no symptoms of acute
inflammation.

Rach 1991
2070526
Netherlands

TT (Tympanostomy tubes)

silicone ventilating tubes,
Donaldson design

Rach 1991
2070526
Netherlands

Control (unspecified intervantion)

Reiter 2009
19929085
Germany

palate cleft repair + TT (cleft palate or lip)

gold grommet

Reiter 2009
19929085
Germany

palate cleft repair (cleft palate or lip)

Robson 1992
1431515
1976-1988 UK

TT (Tympanostomy tubes)

10 (26.3%) had long
term ventilation tubes
(‘Goode tubes')

Robson 1992
1431515
1976-1988 UK

Control (conservative treatment)

Rovers 2000
10969126
01/1996-
04/1997
Netherlands

TT (Tympanostomy tubes; some pts received
andenoidectomy, equally distributed)

Bevel Bobbhins,
Entermed BV, The
Netherlands;
grommets

Rovers 2000
10969126
01/1996-
04/1997
Netherlands

Watchful waiting (no surgery; some pts received
andenoidectomy, equally distributed)

Schilder 1997
9372253

T
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Study

Arm (Description)

Antibiotic name,
dose, duration

Diagnostic criteria for AOM

Management of acute infections

Tube type

09/1982-
08/1983
Netherlands

Schilder 1997
9372253
09/1982-
08/1983
Netherlands

control (no TT)

Stenstrom
2005
16330739
1985-1989
Canada

TT (Tympanostomy tubes)

50 (83%) of 60
patients received T-
type VTs

Stenstrom
2005
16330739
1985-1989
Canada

Control (medical treatment (low-dose
sulfisoxazole for 6 months)

Velepic 2011
21397957
2004-2009
Croatia

TT AND adenoidectomy

Velepic 2011
21397957
2004-2009
Croatia

Adenoidectomy (Adenoidectomy only)

Vlastos 2011
21205368
5/2007-5/2008
Greece

TT AND adenoidectomy

Shepard type

Vlastos 2011
21205368
5/2007-5/2008
Greece

Myringotomy AND adenoidectomy

Wolter 2012
22883987
1991-2009
Canada

TT (Tympanostomy tubes)

Wolter 2012

Treated medically (periodic antibiotics or
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Study Arm (Description)

Antibiotic name,
dose, duration

Diagnostic criteria for AOM

Management of acute infections

Tube type

22883987 hearing aids)
1991-2009
Canada

Xu 2003 palate cleft repair (cleft palate or lip)
12930655
09/1997-
05/2000 China

Xu 2003 palate cleft repair + TT (cleft palate or lip)
12930655
09/1997-
05/2000 China

Yagi 1977 Adenoidectomy (Adenoidectomy only)
321716 Sudan

Yagi 1977 TT AND myringotomy AND adenoidectomy
321716 Sudan

Yousaf 2012 TT (Tympanostomy tubes)
23855103
6/2008-
12/2011
Pakistan

10d.

Yousaf 2012 Myringotomy (Myringotomy only)
23855103
6/2008-
12/2011
Pakistan

10 d.

Youssef 2013 | TT + myringotomy +/- adenoidectoy
24265883
03/2007-
01/2009 Egypt

Youssef 2013 | Laser myringotomy +/- adenoidectomy
24265883
03/2007-
01/2009 Egypt

Key Question 2 Arm Details

Study

Arm (description)

Tube type

Casselbrant 1992 1565551 3/1981-1/1988 U.S.

prophylaxis (Amoxacillin)
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Study

Arm (description) Tube type

Casselbrant 1992 1565551 3/1981-1/1988 U.S.

Tympanostomy tubes Teflon Armstrong-type

El-Sayed 1996 Saudi Arabia

prophylaxis (sulfamethoxazole and trimethoprim)

El-Sayed 1996 Saudi Arabia Tympanostomy tubes

Gonzalez 1986 3537596 1/1982-2/1983-12/1983-11/1985 U.S. prophylaxis (sulfisoxazole) .

Gonzalez 1986 3537596 1/1982-2/1983-12/1983-11/1985 U.S. Tympanostomy tubes Paparella

Gonzalez 1986 3537596 1/1982-2/1983-12/1983-11/1985 U.S. no treatment

Kujala 2012 22466327, 24445832 3/2002-6/2004 Finland Tympanostomy tubes Donaldson Silicone tubes
Kujala 2012 22466327, 24445832 3/2002-6/2004 Finland TT AND adenoidectomy Donaldson Silicone tubes

Kujala 2012 22466327, 24445832 3/2002-6/2004 Finland

no_treatment

Mattila 2003 12578443 RCT 1996-1999 Finland TT AND adenoidectomy
Mattila 2003 12578443 RCT 1996-1999 Finland Tympanostomy tubes
Mattila 2003 12578443 NRCS 1996-1999 Finland TT AND adenoidectomy
Mattila 2003 12578443 NRCS 1996-1999 Finland Tympanostomy tubes
Grindler 2014 24627408 1/2009-2/2012 U.S. Tympanostomy tubes
Grindler 2014 24627408 1/2009-2/2012 U.S. control

Key Question 4 Arm Details

Study Arm Comments/Notes about interventions

Goldstein 2005 15689760 7/1996- ear plugs a soft, plastic, prefabricated ear plug (Doc’s Proplugs, International Aquatic Trades, Inc., Santa Cruz,

6/1999 U.S. CA) or, if their ear canals were too small, with a moldable silicone ear plug (Insta-Putty, Insta-Mold
Products, Inc., Oaks, PA).

Goldstein 2005 15689760 7/1996- no ear plugs

6/1999 U.S.

Parker 1993 8024107 12/1989- swimming patients were allowed to swim and bathe without precautions

2/1991 U.S.

Parker 1993 8024107 12/1989- nonswimming patients were instructed not to swim or submerge their heads while bathing

2/1991 U.S.

Becker 1987 3586818 4/1985-9/1985 | ear plugs Silicon putty ear plugs: no restrictions on frequency, duration, location or type of swimming

us.

Becker 1987 3586818 4/1985-9/1985 | no ear plugs no restrictions on frequency, duration, location or type of swimming

us.

Becker 1987 3586818 4/1985-9/1985 | nonswimming custom-fitted molded ear plugs

us.
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Study Arm Comments/Notes about interventions

Cohen 1994 8289048 1990-1992 swimming participated in swimming 4-6 times a week; in chlorinated pool water or seawater without restrictions;

Israel swimming season lasted April through September; duration of swimming was 1/2-2 hours/day;
mandatory use of neomycin-polymyxin-hydrocortizone eardrops at bedtime on the day that the child
had been swimming.

Cohen 1994 8289048 1990-1992 nonswimming

Israel

el Silimy 1986 3780019 UK swimming children swam with ears unprotected on average once every 2 weeks for an average of three-quarters
of an hour. This swimming was in Council indoor heated swimming pools

el Silimy 1986 3780019 UK nonswimming

Kaufmann 1999 10546304 1/1996- ear plugs ear plugs, bathing caps, and/or water-absorbent padding

1/1997 Switzerland

Kaufmann 1999 10546304 1/1996- no precautions

1/1997 Switzerland

Salata 1996 8607955 U.S. no precautions children who were allowed to swim without ear protection or postexposure medication

Salata 1996 8607955 U.S. ear drops children who were allowed to swim without any ear protection (on days when they were exposed to
water, their parents were to instill three drops of a suspension that contained polymyxin B sulfate,
neomycin sulfate, and hydrocortisone into each ear before bedtime)

Salata 1996 8607955 U.S. ear plugs children who were fitted with prefabricated ear molds and instructed to use the ear molds whenever
they were swimming

Salata 1996 8607955 U.S. nonswimming children who were assigned to groups 1 through 3 but never actually went swimming during the study
period

Smelt 1984 6538215 UK swimming surface swimming in a clean, chlorinated, outdoor swimming pool without earplugs or other ear
protection. The patients spent about 1 hour swimming in the pool, and diving was prohibited during
swimming

Smelt 1984 6538215 UK nonswimming

Smelt 1984 6538215 UK swimming Parent-reported swimming

Smelt 1984 6538215 UK nonswimming

Key Question 5 Arm Details

Study Arm Antibiotic name, dose

van Dongen 2014 24552319 25896832 6/2009-

5/2012 Netherlands

antibiotic-glucocorticoid drops

bacicoline-B, five drops, tid, 7 days

van Dongen 2014 24552319 25896832 6/2009-

5/2012 Netherlands

oral antibiotic

amoxicillin— clavulanate suspension, 30 mg of amoxicillin and 7.5 mg of
clavulanate per kilogram of body weight, 7 days

Goldblatt 1998 10190709 U.S.

antibiotic drop

ofloxacin, 40 mg/kg, 10 days

Goldblatt 1998 10190709 U.S.

oral antibiotic

amoxicillin/cavulanate, 0.25 ml, 10 days

Heslop 2010 20979100 5/2003-5/2007 Chile

antibiotic drop

ciprofloxacin, 3 mg/mL twice daily, 1 week
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Study Arm Antibiotic name, dose
Heslop 2010 20979100 5/2003-5/2007 Chile oral antibiotic amoxicillin, 25 to 50 mg/kg/d divided into three daily doses, 1 week
Heslop 2010 20979100 5/2003-5/2007 Chile Saline

Ruohola 1999 10190921 03/1996-05/1997
Denmark

oral antibiotics and glucosteroids

amoxicillin, clavulanate potassium, 40 mg/kg/d, 10 mg/kg/d*2, 7 days

Ruohola 1999 10190921 03/1996-05/1997
Denmark

oral antibiotics and palcebo

amoxicillin, clavulanate potassium, 40 mg/kg/d, 10 mg/kg/d*2, 7 days

Ruohola 2003 12728089 09/1998-06/1999
Finland

oral antibiotic

amoxicillin-clavulanate, 45 mg/kg/d, 6.4 mg/kg/d, 7 days

Ruohola 2003 12728089 09/1998-06/1999
Finland

oral placebo

7 days

Dohar 1999 10326811 U.S.

antibiotic drop

Ofloxacin, 0.25 ml twice daily, 10 days

Dohar 1999 10326811 U.S.

historic controls

at the discretion of the treating physician (not Ofloxacin), ,

Dohar 1999 10326811 U.S.

current usual treatment

at the discretion of the treating physician (not Ofloxacin), ,

Dohar 2006 16880248 5/2003-5/2004 U.S.,
Finland

antibiotic drop

Ciprodex Sterile Otic Suspension, 4 drops twice daily, 7 days

Dohar 2006 16880248 5/2003-5/2004 U.S.,
Finland

oral antibiotic

Augmentin ES-600, 90 mg/kg per day divided every 12 hours, 10 days

Granath 2008 18565598 -2/1998-12/2002
Sweden

antibiotic drop

hydrocortisone + oxytetracycline + polymyxine B, NR, 5-7 days

Granath 2008 18565598 -2/1998-12/2002
Sweden

antibiotic drop + oral antibiotic

hydrocortisone + oxytetracycline + polymyxine B; amoxicillin, NR, 5-7 days

Roland 2003 14660913 3/2000-2/2001 U.S.

antibiotic-glucocorticoid drops

Ciprofloxacin, ciprofloxacin 0.3% plus dexamethasone 0.1% otic suspension, 7
days

Roland 2003 14660913 3/2000-2/2001 U.S.

antibiotic drop

Ciprofloxacin, ciprofloxacin 0.3% ophthalmic solution, 7 days

Roland 2004 14702493 U.S.

antibiotic-glucocorticoid drops

Ciprofloxacin/Dexamethasone, 4 drops twice daily, 7 days

Roland 2004 14702493 U.S.

antibiotic drop

Ofloxacin, 5 drops twice daily, 10 days

Strachan 2000 10865480 UK

antibiotic-glucocorticoid drops

Otosporin, 3 drops, three times a day, 7-14 days

Strachan 2000 10865480 UK

antibiotic-glucocorticoid spray

Stomize, 1 metered dose, three times a day, 7-10

Waycaster 2004 no PMID U.S.

antibiotic-glucocorticoid drops

Ciprodex, 4 drops twice daily, 7 days

Waycaster 2004 no PMID U.S.

antibiotic drop

Floxin, 5 drops twice daily, 10 days
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Key Question 1 Baselines

Appendix E. Baseline Characteristics

Study Arm Age (y), mean | Age of | Average No. of No. of OME | Hearing loss | Male gender | Poverty/low | Cigarette Daycare
(range) onset | hearinglevel | siblings episodes mean niN (%) SES n/N (%) | smoke n/N (%)
) mean (SD) mean (SD) | mean exposure
n/N (%)
Augustsson 2006 1T 61/61 (100)
16214225
Augustsson 2006 Control 173/173 (100)
16214225
Bernard 1991 Myringotomy+TT | 4.7 30.7 2.9 34/60 (56.7)
1861918
Bernard 1991 Antibiotic 5 29.6 3.0 34/65 (52.3)
1861919 prophylaxis
Casselbrant 2009 Myringotomy+TT [2,3.9] 19/32 (59.4)
19819564
Casselbrant 2009 TT AND [2,3.9] 24132 (75.0)
19819565 myringotomy AND
adenoidectomy
Casselbrant 2009 Myringotomy AND | [2, 3.9] 22134 (64.7)
19819566 adenoidectomy
Chaudhuri 2006 Total [0,12]
23120310
Coyte 2001 11309633 | TT Median: 2 16296/26714
[IQR 1, 5] (61)
Coyte 2001 11309634 | TT AND Median: 4 2475/4125
adenoidectomy [IQR 3, 6] (60)
D'Eredita 2006 T 3.6
16406076
D'Eredita 2006 Myringotomy 38
16406076
Gates 1989 2492179 | Myringotomy 23 0.43 (with 65/107 (61) 52/107 (49)
otitis
media)
Gates 1989 2492180 Myringotomy+TT 2.2 0.48 (with 75/129 (58) 70/129 (54)
otitis
media)
Gates 1989 2492181 Myringotomy AND adenoidectomy 2.3 0.46 (with 77/130 (59) 73/130 (56)
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Study Arm Age (y), mean | Age of | Average No. of No. of OME | Hearing loss | Male gender | Poverty/low | Cigarette Daycare
(range) onset | hearing level | siblings episodes mean niN (%) SES n/N (%) | smoke n/N (%)
(y) mean (SD) mean (SD) | mean exposure
n/N (%)
otitis
media)
Gates 1989 2492182 TT AND myringotomy AND 2.3 0.49 (with 731125 (58) 63/125 (50)
adenoidectomy otitis
media)
Gates 1988 3336263 | Total | 4.8
Gates 1988 3336267 TT AND myringotomy AND
adenoidectomy
Gates 1987 3683478 | Myringotomy 69% 4.0-6.5 2.3 65/107 (61) 52/107 (49)
Gates 1987 3683479 | TT 69% 4.0-6.5 2.2 75/129 (58) 70/129 (54)
Gates 1987 3683480 | Myringotomy AND | 73% 4.0-6.5 2.3 77/130 (59) 73/130 (56)
adenoidectomy
Gates 1987 3683481 | TT AND 74% 4.0-6.5 2.3 73/125 (58) 63/125 (50)
adenoidectomy
Gates 19854040338 | TT
Gates 1985 4040339 Myringotomy
Grievink 1993 Control 7.75(2) 80/151 (53%)
8246466
Grievink 1993 TT -1.9 23137
8246466 (62.2%)
Hall 2009 19260880 Total 3[1.25, 4.67]
Hall 2009 19260881 Early TT 49/88 (56)
Hall 2009 19260882 Watchful waiting 44/74 (59)
Hammarén-Malmi TT 11, 4] 1.0(0.9) 56/96 (58.3) 48/96 (50.0)
2006
Hammarén-Malmi TT AND 11, 4] 1.1(1.0) 51/102 (50.0) 56/102
2007 adenoidectomy (54.9)
Hubbard 1985 Early TT
4039792
Hubbard 1985 Late TT
4039793
Kadhim 2007 TT
17279052 (Tympanostomy
tubes)
Kadhim 2007 TT AND
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Study Arm Age (y), mean | Age of | Average No. of No. of OME | Hearing loss | Male gender | Poverty/low | Cigarette Daycare
(range) onset hearing level siblings episodes mean niN (%) SES n/N (%) | smoke n/N (%)
(y) mean (SD) mean (SD) | mean exposure
n/N (%)
17279052 adenoidectomy
Kobayashi 2012 1T
22386275
Kobayashi 2012 Control
22386276
Kremer 1979 456299 | Total [0,>7] 152/243
(62.4)
Mandel 1992 1565550 | Watchful waiting [0.58, 12] 22135 (62.9) 16/33 (48.5)
Mandel 1992 1565550 | Myringotomy [0.58, 12] 25/39 (64.1) 22/36 (61.1)
Mandel 1992 1565550 | Myringotomy+TT [0.58, 12] 27137 (73.0) 14/35 (40.0)
Mandel 1989 Control [0.58, 12] 22129 (75.9) 11/29 (37.9)
2789777a
Mandel 1989 Myringotomy [0.58, 12] 12/27 (44.4) 6/27 (22.2)
2789777a
Mandel 1989 Myringotomy+TT [0.58, 12] 20/30 (66.7) 11/30 (36.7)
2789777a
Mandel 1989 Myringotomy [0.58, 12] 10/12 (83.3) 2112 (16.7)
2789777b
Mandel 1989 Myringotomy+TT [0.58, 12] 9/11 (81.8) 1/11(9.1)
2789777b
Marshak 1980 Total [0,8]
6778336
Maw 1999 10459904 1T 2.96 (0.84) 13% 1, 40/88 (47)
[1.17, 4.62] 47% 2,
30% >=3
Maw 1999 10459904 Watchful waiting 2.93(0.87) 17%1, 35/72 (49)
[1.31, 4.69] 39% 2,
44% >=3
Motta 2006 17465378 | Total 66% <6 [2, 11] 114/193 (59)
MRC Multicenter Otitis | TT + myringotomy | 5.2 (0.76) 322(5.8) 16/32 (50.0)
Media Study Group +/- adenoidectoy
2004 15373863
MRC Multicenter Otitis | Control 5.0(0.75) 31.3(6.8) 12/36 (33.3)
Media Study Group
2004 15373863
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Study Arm Age (y), mean | Age of | Average No. of No. of OME | Hearing loss | Male gender | Poverty/low | Cigarette Daycare
(range) onset | hearing level | siblings episodes mean niN (%) SES n/N (%) | smoke n/N (%)
(y) mean (SD) mean (SD) | mean exposure
n/N (%)
MRC Multicentre Otitis | TT AND 5.4 (0.86) 31.7(6.4) Mean 61/128 (48) 81/125 (65) | 46/115 (40) 120/120
Media Study Group adenoidectomy reported (100)
2012 22443163 hearing
difficulty —
RHD (sd)
14.0 (4.2)
MRC Multicentre Otitis | TT 5.2 (0.85) 32.2(6.0) Mean 60/126 (48) 84/126 (67) | 35/110(32) 121/123
Media Study Group reported (98)
2012 22443163 hearing
difficulty —
RHD (sd)
14.4 (4.1)
MRC Multicentre Otitis | Watchful waiting 5.2(0.87) 33.5(6.4) Mean 62/122 (51) 82/122 (67) | 29/101 (29) 110/110
Media Study Group reported (100)
2012 22443163 hearing
difficulty —
RHD (sd)
13.6 (4.5)
Navarro 1997 1T [2,4]
9382253
Navarro 1997 Control [2,4]
9382253
Nguyen 2004 TT 34[15,9.5] 24140 (60)
15126745
Nguyen 2004 TT AND 45(15,9.5] 13/23 (57)
15126745 adenoidectomy
Paradise 2001 Early TT 39.7% 115/204
11309632 1, (56.4)
46.1%
2,
14.2%
3
Paradise 2001 Late TT 40.9% 112/193
11309632 1, (58.0)
47.7%
2,
11.4%
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Study Arm Age (y), mean | Age of | Average No. of No. of OME | Hearing loss | Male gender | Poverty/low | Cigarette Daycare
(range) onset | hearing level | siblings episodes mean niN (%) SES n/N (%) | smoke n/N (%)
(y) mean (SD) mean (SD) | mean exposure
n/N (%)
3
Peters 1994 8195687 | Control 7.75(2) 80/151 (53)
Peters 1994 8195687 | TT 7.75(1.9) 23/37 (62.2)
Popova 2010 TT AND 5(1)[3.5,7.2] 22/42 (52.4) 19/42 (45) 40/42
20399511 myringotomy AND (95)
adenoidectomy
Popova 2010 Myringotomy AND | 5.1 (3.8, 6.3) 20/36 (55.6) 31/36 (86) 36/36
20399511 adenoidectomy (100)
Rach 1991 2070526 TT 12, 4]
Rach 1991 2070526 Control [2,4]
Reiter 2009 19929085 | Total 85(2.2)[0, 28/53 (52.8)
14]

Robson 1992 TT 6.3[2, 13] 22/38 (57.9)
1431515
Robson 1992 Control 5.2[0.5,12] 14/32 (43.8)
1431515
Rovers 2000 Total 1.62 (1.3) 0.75 44.9 (0.82) 110/187 49/187
10969126 best ear (58.8) (26.1)
Rovers 2000 1T 1.625 (1.7) 0.75 46.4 (1.1) best ear [IQR 44.2, 55/93 (59.1)
10969126 48.6]
Rovers 2000 Watchful waiting 1.62(1.9) 0.75 43.4 (1.2) best ear [IQR 41.0, 55/94 (58.5)
10969126 45.8]
Stenstrom 2005 Control 12.3(3.8) [8, 3.1(1.6) Mean hearing | 14/27 (52) 14127 (52) 15/27
16330739 16] loss at entry (56)

into RCT,

PTAat0.5, 1,

2, 4 kHz:

mean: 33.4,

sd: 11.9
Stenstrom 2005 1T 11.6 (4.3) [8, 19(1.8) Mean hearing | 23/38 (60) 16/38 (42) 25/38
16330739 16] loss at entry (66)

into RCT,
PTAat0.5,1,
2, 4 kHz:
mean: 28.7,
sd: 13
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Study Arm Age (y), mean | Age of | Average No. of No. of OME | Hearing loss | Male gender | Poverty/low | Cigarette Daycare
(range) onset | hearing level | siblings episodes mean niN (%) SES n/N (%) | smoke n/N (%)
(y) mean (SD) mean (SD) | mean exposure
n/N (%)
Velepic 2011 TT AND 5.56
21397957 adenoidectomy
Velepic 2011 Adenoidectomy 5.44
21397957
Vlastos 2011 TT AND 46(1.1)[3,7] 31.2(3.9)[21, 14725 (56)
21205368 adenoidectomy 39]
Vlastos 2011 Myringotomy AND | 4.4 (1.1) [3, 7] 32.7(0.72) 15/27 (56)
21205368 adenoidectomy [27,37]
Wolter 2012 Total Median: 6 Median
22883987 [0.7,17] :5.74
Xu 2003 12930655 palate cleft repair 439
Xu 2003 12930655 palate cleft repair | 4.8 0.5, 10] 35.9
+TT
Yagi 1977 321716 Total Median: 6 [3, 100% >20dB
12]
Yousaf 2012 Total [2,8] 38/62 (61.3)
23855103
Youssef 2013 Total 7.4(2.0) 44/86 (51.1)
24265883
Youssef 2013 TT + myringotomy | 7.8 (1.5)
24265883 +/- adenoidectoy
Youssef 2013 Laser 6.9(2.3)
24265883 myringotomy +/-
adenoidectomy
Schilder 1997
9372253 1T [24] 14.0 (12.8) 7/13 (53.8)
Schilder 1997
9372253 control (no TT) [24] 8.4 (1.7) 8/14 (57.1)
Key Question 2 Baselines
Study Arm Age (y), mean (range) No. of OME episodes, Males n/N In daycare n/N

mean

(%)

(%)

Casselbrant 1992 1565551

Antibiotic prophylaxis (amoxicilin)

43.3% 0.58-1.25, 40.0% 1.33-2.08, 16.7%
2.17-3*

Casselbrant 1992 1565551

Placebo

43.2% 0.58-1.25, 37.5% 1.33-2.08, 19.3%
2.17-3*
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Study Arm Age (y), mean (range) No. of OME episodes, Males n/N In daycare n/N
mean (%) (%)
Casselbrant 1992 1565551 TT 45.3% 0.58-1.25, 34.9% 1.33-2.08, 19.8%
2.17-3*
El-Sayed 1996 TT 1.66 17/31 (48.6)
El-Sayed 1996 Antibiotic prophylaxis (sulfamethoxazole and 1.64
trimethoprim)
Gonzalez 1986 3537596 TT 1.68
Gonzalez 1986 3537596 Antibiotic prophylaxis (sulfisoxazole) 1.55
Gonzalez 1986 3537596 Placebo 1.39
Grindler 2014 24627408 Total 1.23(0.38) 652/1208 603/1006 (61.2)
(54.0)
Kujala 2012 22466327, TT 1.34(0.33) 6.7 36/100 (36)
24445832
Kujala 2012 22466327, TT + adenoidectomy 1.48 (0.36) 6.3 41/100 (41)
24445832
Kujala 2012 22466327, Control 1.33(0.32) 6.4 48/100 (48)
24445832
Mattila 2003 12578443 RCT | Total 1.42 35 86/137 (62.8) | 35/137 (25.5)
Mattila 2003 12578443 RCT | TT + adenoidectomy 1.39 35 47/74 (64) 1774 (22)
Mattila 2003 12578443 RCT | TT 1.45 34 39/63 (62) 18/63 (27)
Mattila 2003 12578443 RCT | Total 1.45 35 91/169 (53.8) | 43/169 (25.4)
Mattila 2003 12578443 RCT | TT + adenoidectomy 1.46 35 64/124 (52) 31/124 (25)
Mattila 2003 12578443 RCT | TT 1.44 35 27145 (60) 12/45 (27)
* age given only in % in certain ranges
Key Question 4 Baselines
Study Arm Age (y), mean (range) | Males n/N (%) | Hx of adenoidectomy n/N (%) | Hx of tonsilectomy n/N (%) | Other
Goldstein 2005 15689760 | ear plugs 79%<=3 (0.5, 6)* 59/103 (57) 247103 (23)
Goldstein 2005 15689760 | no ear plugs 81%<=3 (0.5, 6)* 60/98 (61) 24/98 (24)
Parker 1993 8024107 nonswimming | 3.1(0.58, 9)
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Study Arm Age (y), mean (range) | Males n/N (%) | Hx of adenoidectomy n/N (%) | Hx of tonsilectomy n/N (%) | Other

Parker 1993 8024107 swimming 3.1(0.25,8)

Becker 1987 3586818 nonswimming | 4.9 (1, 14) 24/30 Sheehy Teflon collar button tubes
Becker 1987 3586819 ear plugs 6.3(2,14) 17123 (17) Sheehy Teflon collar button tubes
Becker 1987 3586820 no ear plugs 59 (1.5, 13) 10/32 (31) Sheehy Teflon collar button tubes
Cohen 1994 8289048 nonswimming (3,12) 11/20 (55)

Cohen 1994 8289049 swimming (3,12) 12/22 (54.5)

el Silimy 1986 3780019 nonswimming | 7 (4, 14) 24/41 (58.5) 18/41 (43.9) 7141 (17.1) 16/41 (39%) bilateral grommets
el Silimy 1986 3780019 swimming 7(4,14) 25/45 (55.6) 20/45 (44.4) 7145 (15.6) 18/45 (40%) bilateral grommets
Kaufmann 1999 10546304 | Total 15/86 (18) 17/86 (20)

Kaufmann 1999 10546305 | no precautions | 5.3 (1.2, 15.6) 30/47 (63)

Kaufmann 1999 10546306 | ear plugs 5.8(1.3,12.3) 11/16 (67)

Salata 1996 8607955 Total 2.67(0.5,12) 238/399 (59.6) | 80/399 (20)

Salata 1996 8607956 no precautions

Salata 1996 8607957 ear drops

Salata 1996 8607958 ear plugs

Salata 1996 8607959 nonswimming

Smelt 1984 6538215 Total 39 had grommet resinsertions
Smelt 1984 6538215 swimming

Wang 2009 19251534 Total (5, 14) 9/14 (64.3) 7114 (50) 2 had grommet resinsertions

* age given only in % below/above 3 years

Key Question 5 Baselines

Study Arm Age (y), mean (SD) No. of previous Males n/N Cigarette smoke | Daycare n/N | Bilateral
[range] episodes of otorrhea, | (%) exposure n/N (%) otorrhea n/N
mean (range) (%) (%)
van Dongen 2014 antibiotic- 4.6(2.1) (0,5) 76/50 (66) 76/13 (17) 32/29 (91) 76/14 (18)
24552319 25896833 glucocorticoid drops
van Dongen 2014 oral antibiotic 4.4(2.0) (0,5) 77140 (52) 7714 (5) 33/27 (82) 77/11 (14)
24552319 25896834
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Study Arm Age (y), mean (SD) No. of previous Males n/N Cigarette smoke | Daycare n/N | Bilateral
[range] episodes of otorrhea, | (%) exposure n/N (%) otorrhea n/N
mean (range) (%) (%)
van Dongen 2014 watchful waiting 4.4(2.0) 0,3) 77143 (56) 7719 (12) 31/25 (81) 77113 (17)
24552319 25896835
Goldblatt 1998 10190709 antibiotic drop 3.7 (2.46)
Goldblatt 1998 10190709 oral antibiotic 3.5(2.62, p=0.521)
Heslop 2010 20979100 Saline 2[11, 63]
Heslop 2010 20979101 antibiotic drop 1.83[7, 45]
Heslop 2010 20979102 oral antibiotic 1.67 10, 108]
Ruohola 1999 10190921 oral antibiotics and [1.0,10.0] 23/14 (61)
glucosteroids
Ruohola 1999 10190921 oral antibiotics and [1.0,5.9] 27114 (52)
palcebo
Ruohola 2003 12728089 oral antibiotic 2.25(1.08) 3.5(IQR 3,4.25) 34/24 (71) 34/19 (56) 34/22 (65)
Ruohola 2003 12728089 oral placebo 1.75(0.92) 3(IQrR2,4) 32/20 (63) 32/16 (50) 32/18 (56)
Dohar 1999 10326811 antibiotic drop 3.6(2.7) 143/89 (62)
Dohar 1999 10326811 historic controls 3.6(2.5) 309/175 (57)
Dohar 1999 10326811 current usual 3.7(2.5) 68/45 (67)
treatment
Dohar 2006 16880248 antibiotic drop 59% <2* 39/20 (51) 39/5 (13)
Dohar 2006 16880248 oral antibiotic 56% <2* 41/22 (54) 41/11 (27)
Granath 2008 18565598 antibiotic drop median 1.58 [10,35] 24/15 (1.6)
Granath 2008 18565598 antibiotic drop + oral | median 1.58 [9,36] 26/12 (2.17)
antibiotic
Roland 2003 14660913 antibiotic- 2.57(2.54) [0, 12] 87/46 (52.9) 87/22 (25.3)
glucocorticoid drops
Roland 2003 14660913 antibiotic drop 2.26 (2.21) [0, 11] 80/41 (51.3) 80/14 (17.5)
Roland 2004 14702493 antibiotic- 49.2%<2, 49.8% 2- 297172
glucocorticoid drops | 11, 1.0% >11* (57.9)
Roland 2004 14702493 antibiotic drop 49.0%<2, 51.0% 2- 302/201
11* (66.6)
Strachan 2000 10865480 antibiotic- 7.3[2,25]
glucocorticoid drops
Strachan 2000 10865480 antibiotic-
glucocorticoid spray
antibiotic- 2.77 (2.53) [95%CI
Waycaster 2004 no PMID glucocorticoid drops | 2.43, 3.10] 125/221 (57)
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Study Arm Age (y), mean (SD) No. of previous Males n/N Cigarette smoke | Daycare n/N | Bilateral
[range] episodes of otorrhea, | (%) exposure n/N (%) otorrhea n/N
mean (range) (%) (%)
antibiotic drop 2.68 (2.42) [95%CI
Waycaster 2004 no PMID 2.35, 3.00] 136/208 (65)

* age given only in % below/above threshold
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Risk of Bias, RCTs

Appendix F. Risk of Bias

Study Random Allocati | Blindin | Blinding of | Blinding Incompl | Sele | Intention | Group Co- Complia | Timing of Additional
sequence on g of personnel/c | of ete ctive | -to-treat- | similarit | interve | nce outcome Bias
generation concea | particip | are outcome outcom | Repo | analysis | yat ntions assessments

Iment ants providers assessor e data rting baseline

KQ1l

MRC Multicenter No High High High Unclear High Uncle | High Unclear Unclear | Unclear Low Low

Otitis Media Study ar

Group 2004

15373863

MRC Multicentre No Unclear | High High High Low Uncle | High Low Unclear | High Low Low

Otitis Media Study ar

Group 2012

22443163

Vlastos 2011 No Unclear | Unclear | Unclear Unclear Low Low | Low Low Low Low Low Low

21205368

Augustsson 2006 | No Data Unclear | Unclear | Unclear Unclear Unclear | Uncle | Unclear Low Low Low Low Low

ar

Gates 1985 No Data Unclear | High Unclear Unclear High Low High Unclear Low Low Low Low

4040338

Maw 1999 No Data High High Low Low High Low Low Low Unclear | High Low Low

10459904

Hall 2009 Unclear Unclear | Unclear | Unclear Unclear High Low Low Low Low Low Low Low

19260880

Bernard 1991 Unsure Unclear | High High High Low Uncle | Low Unclear Unclear | Low Low Low

1861917 ar

Casselbrant 2009 | Unsure Unclear | High High Unclear High Uncle | Low Unclear Unclear | Unclear Low Low

19819563 ar

Chaudhuri 2006 Unsure Unclear | High High High Low Low Low Unclear Unclear | Low Low Low

23120310 |

D'Eredita 2006 Unsure Unclear | High High High Low High | Low Unclear Low Low Low Low

16406076

Gates 1988 Unsure Unclear | Unclear | Unclear Unclear Unclear | Low High Low Low Low Low Low

3336263

Hammarén-Malmi | Unsure Unclear | Unclear | Unclear Unclear Low Uncle | Low Unclear Unclear | Unclear Low Low

2005 15995051 ar

Mandel 1989 Unsure Unclear | High High Unclear Unclear | Uncle | High Unclear Unclear | Unclear Unclear Low

2789777a ar

Mandel 1989 Unsure Unclear | High High Unclear Unclear | Uncle | High Unclear Unclear | Unclear Unclear Low




Study Random Allocati | Blindin | Blinding of | Blinding Incompl | Sele | Intention | Group Co- Complia | Timing of Additional
sequence on g of personnel/c | of ete ctive | -to-treat- | similarit | interve | nce outcome Bias
generation concea | particip | are outcome outcom | Repo | analysis | yat ntions assessments

Iment ants providers assessor e data rting baseline

2789777h ar

Mandel 1992 Unsure Unclear | High High High Low Uncle | Unclear Low Unclear | Unclear Low Low

1565550 ar

Nguyen 2004 Unsure Unclear | Unclear | Unclear Unclear Low Uncle | Low Unclear Unclear | Unclear Unclear Low

15126745 ar

Popova 2010 Unsure Unclear | Unclear | Unclear Unclear Low Low Low Low Low Low Low Low

20399511

Rach 1991 Unsure Unclear | High High High Low Uncle | Low Unclear Unclear | Unclear Low Low

2070526 ar

Rovers 2000 Unsure Unclear | High High Unclear Low Uncle | Low Low Low Unclear Low Low

10969126 ar

Gates 1987 Yes Low High High Low Low Low Low Low Unclear | Low Low Low

3683478

Paradise 2001 Yes Low High High High Low Low Low Low Unclear | High Low Low

11309632

Gates 1989 Yes High High High Unclear Unclear | Low Unclear Low Unclear | Unclear Low Low

2492178

KQ2

Casselbrant 1992 | Unclear High Low High High High Low Low Low Low Low Unclear Low

1565551

Gonzalez 1986 Unclear Unclear | High High High Unclear | Uncle | Unclear Unclear High Unclear Low Low

3537596 ar

Kujala 2012 Low Low High High High Low Low Low Low Low Low Low Low

22466327,

24445832

Mattila 2003 Unclear Unclear | High Unclear Unclear Low Uncle | High High High Unclear Unclear Low

12578443 ar

El-Sayed 1996 Unclear Unclear | High High High Low Uncle | Low Unclear Low Low Low Low

ar

KQ4

Goldstein 2005 Low High High Unclear Low Low Low Low Unclear Low Low Low Low

15689760

Parker 1993 Low Unclear | High Unclear Unclear High Uncle | High Unclear Unclear | High Unclear Low

8024107 ar

KQ5

van Dongen 2014 | No Low High High Low Low Low Low Low Unclear | Low Low Low

24552319

25896832

Goldblatt 1998 Low High Low High High Low Low Low Low Low Low Low Low




Study Random Allocati | Blindin | Blinding of | Blinding Incompl | Sele | Intention | Group Co- Complia | Timing of Additional
sequence on g of personnel/c | of ete ctive | -to-treat- | similarit | interve | nce outcome Bias
generation concea | particip | are outcome outcom | Repo | analysis | yat ntions assessments
Iment ants providers assessor e data rting baseline
10190709
Heslop 2010 Yes Low Low Low Low Unclear | Low Low Low Low Low Low Low
20979100
Ruohola 1999 Low Unclear | Low Unclear Unclear High High | High Unclear Low Low Low Low
10190921
Ruohola 2003 Low Unclear | Low Unclear Unclear Low Uncle | Low High Low Low Unclear Low
12728089 ar
Dohar 2006 Low Low High High Low Low Low Low Low Low Low Low Low
16880248
Granath 2008 Low Low Low Low Low Low Low Low Low Low Low Low Low
18565598
Roland 2003 Low Unclear | Low Unclear Unclear Low Low Low Low Low Low Low Low
14660913
Roland 2004 Unclear Unclear | High High Low High Low Low Low Low Low Low Low
14702493
Uncle Low
Waycaster 2004 Unclear Unclear | High High Low Unclear | ar Unclear Unclear Unclear | Low Low
Risk of Bias, NRCS
Study Isthe | Represe | Selectio | Definitio | Ascertain | Same Non- | Allo | Dro | Bli | Blin ITT | App | If Were Clear | Wer | Was | Were Were | Didthe
case | ntativen | nof n of ment of method Resp | cati | pou | nd | ded t. multice potential | report | e sele | interve | the analys
defin | essof Control | Controls | Exposure | of onse | on t ed | outc stat | nter, confoun | ing eligi | ctio | ntions | outco | es
ition | the s ascertain | rate con | rate | pa | ome istic | was this | ders with bility | n adequ mes accou
adeq | cases ment for cea | <20 | tie | asse al account | properly | no crite | bias | ately fully nt for
uate cases Ime | per | nt | ssm anal | edforin | account | discre | ria likel | descri | defin | compli
? and nt cen ent ysis | analysis | ed for? panci | clear | y? bed? ed? ance?
controls t ? es ?
KQ1
Coyte Yes Potential | Hospital | TT only Written Yes* Same | Na No Nd | Nd Nd Yes | No Yes Yes Yes No Yes Yes Na
2001 for controls self report rate
11309633 selection or medical for
biases or record both
not only group
stated s]
Forquer Unsu | Potential | Hospital | No Written Yes* Same | Na | Yes | No | No Nd No Na No No Yes Yes | No No Na
1982 re for controls] | descriptio | self report rate
6184891 selection n of or medical for
biases or source record both
not only group
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Study Isthe | Represe | Selectio | Definitio | Ascertain | Same Non- | Allo | Dro | Bli | Blin | ITT | App | If Were Clear | Wer | Was | Were Were | Did the
case | ntativen | nof n of ment of method Resp | cati | pou | nd | ded t. multice potential | report | e sele | interve | the analys
defin | ess of Control | Controls | Exposure | of onse | on t ed | outc stat | nter, confoun | ing eligi | ctio | ntions | outco | es
ition | the s ascertain | rate con | rate | pa | ome istic | was this | ders with bility | n adequ mes accou
adeq | cases ment for cea | <20 | tie | asse al account | properly | no crite | bias | ately fully nt for
uate cases Ime | per | nt | ssm anal | edforin | account | discre | ria likel | descri | defin | compli
? and nt cen ent ysis | analysis | ed for? panci | clear | y? bed? ed? ance?

controls t ? es ?
stated S

Grievink Yes Consecut | Commu | OMEbut | Written Yes* Rate Na No No | No Nd Yes | Na Yes Yes Yes Yes | Yes Yes No

1993 ive or nity noTT self report differ

8246466 obviously | controls or medical ent

represent | * record and
ative only no
series of desig
cases* nation

Hubbard Unsu | Potential | No No No Yes* Same | Na | Yes | No | No Yes | Yes | Yes Yes No No No No No No

1985 re for descripti | descriptio | descriptio rate

4039792 selection | on n of n for

biases or source both
not group
stated s*

Kadhim No Potential | Hospital | TT Written Yes* Same | Na No No | No No Yes | Na Yes Yes No No Yes Yes No

2007 for controls self report rate

17279052 selection or medical for

biases or record both
not only group
stated S

Kobayash | No Potential | Hospital | no TT No unclear Non Na | Yes | No | Nd Yes | No Na No Yes No Yes | No Yes No

2012 for controls descriptio respo

22386274 selection n ndent

biases or S
not descri
stated bed

Kremer No Potential | Hospital | no TT No unclear Non Na No No | Nd No No Na No No No Yes | Yes Yes No

1979 for controls descriptio respo

456299 selection n ndent

biases or S
not descri
stated bed

Marshak Unsu | Potential | No No No Yes* Same | No No No | No Nd Yes | Na Nd No No No No Yes Yes

1980 re for descripti | descriptio | descriptio rate

6778336 selection | on n of n for

biases or source both
not group
stated s*

Motta Yes Consecut | Commu | NoTT, Secure Yes* NA No No No Yes Yes No No Yes Na

2006 ive or nity otherwise | record (eg

17465378 obviously | controls | same surgical

represent | * surgery records)*




Study Isthe | Represe | Selectio | Definitio | Ascertain | Same Non- | Allo | Dro | Bli | Blin | ITT | App | If Were Clear | Wer | Was | Were Were | Did the
case | ntativen | nof n of ment of method Resp | cati | pou | nd | ded t. multice potential | report | e sele | interve | the analys
defin | ess of Control | Controls | Exposure | of onse | on t ed | outc stat | nter, confoun | ing eligi | ctio | ntions | outco | es
ition | the s ascertain | rate con | rate | pa | ome istic | was this | ders with bility | n adequ mes accou
adeq | cases ment for cea | <20 | tie | asse al account | properly | no crite | bias | ately fully nt for
uate cases Ime | per | nt | ssm anal | edforin | account | discre | ria likel | descri | defin | compli
? and nt cen ent ysis | analysis | ed for? panci | clear | y? bed? ed? ance?

controls t ? es ?
ative NOTES][
seriesof | Appropri
cases* ate
controls]

Navarro No Potential | No noTT No unclear Non Na No No | Nd No No unclear No Yes No Yes | No No No

1997 for descripti descriptio respo

9382253 selection | on n ndent

biases or S
not descri
stated bed

Peters Yes Consecut | Commu | OMEbut | Written Yes* Rate Na No No | No Nd Yes | Na No No Yes Yes | Yes Yes No

1994 ive or nity noTT self report differ

8195687 obviously | controls or medical ent

represent | * record and
ative only no
series of desig
cases* nation

Reiter Yes Potential | Hospital | noTT Secure Yes* Non Na Yes | No | Nd Yes | No Na No Yes Yes Yes | No Yes No

2009 for controls record (eg respo

19929085 selection surgical ndent

biases or records)* S
not descri
stated bed

Robson Unsu | Potential | Hospital | Notubes | Written Yes* Same | Na | Yes | No | No Nd Yes | Na No No Yes Yes | Yes No Na

1992 re for controls | NOTES[ | self report rate

1431515 selection Undergo | or medical for

biases or ne record both
not surgery only group
stated for cleft NOTES[C s*

palate ase notes)

but did

not have

tubes

inserted]

Stenstro Yes Consecut | Hospital | medical based off | Yes* Same | Nd No Nd | Nd Yes | Yes | Na Yes Yes Yes No Yes No No

m 2005 ive or controls | treatment | an RCT rate

16330739 obviously NOTES[u for

represent nderwent both
ative medical group
series of treatment s*
cases* but not

surgery




Study Isthe | Represe | Selectio | Definitio | Ascertain | Same Non- | Allo | Dro | Bli | Blin | ITT | App | If Were Clear | Wer | Was | Were Were | Did the
case | ntativen | nof n of ment of method Resp | cati | pou | nd | ded t. multice potential | report | e sele | interve | the analys
defin | ess of Control | Controls | Exposure | of onse | on t ed | outc stat | nter, confoun | ing eligi | ctio | ntions | outco | es
ition | the s ascertain | rate con | rate | pa | ome istic | was this | ders with bility | n adequ mes accou
adeq | cases ment for cea | <20 | tie | asse al account | properly | no crite | bias | ately fully nt for
uate cases Ime | per | nt | ssm anal | edforin | account | discre | ria likel | descri | defin | compli
? and nt cen ent ysis | analysis | ed for? panci | clear | y? bed? ed? ance?

controls t ? es ?
for VT
insertion]

Velepic Yes Consecut | NA NA NA Yes* Same | Na Yes | No | No Nd Yes | Na Nd Yes Yes No Yes Yes Yes

2011 ive or rate

21397957 obviously for

represent both
ative group
series of s*
cases*

Wolter No Potential | No No NA Yes* Same | No Yes | No | No Nd Yes | Na Nd No No No No Yes Na

2012 for descripti | descriptio rate

22883987 selection | on n of for

biases or source both

not group

stated s*
Xu 2003 No Potential | Hospital | noTT NA no Non Na | uncl | No | Nd Yes | No Na No Yes No Yes | No No No
12930655 for controls descriptio | respo ear

selection n ndent

biases or S

not descri

stated bed
Yagi 1977 | Yes Potential | No No NA Yes* Same | Na Yes | No | No Yes | Yes | Na Nd Yes Yes No Yes Yes Na
321716 for descripti | descriptio rate

selection | on n of for

biases or source both

not group

stated s*

Yousaf Yes Potential | No No NA Yes* Same | Na No Nd | Nd Yes | Yes | Na Nd Yes Yes No No Yes Na

2012 for descripti | descriptio rate

23855103 selection | on n of for

biases or source both
not group
stated s*

Youssef Unsu | Potential | Hospital | noTT NA unclear Non Na | Yes | No | Nd Yes | No Na No Yes No Yes | No Yes No

2013 re for controls respo

24265883 selection ndent

biases or S
not descri
stated bed

Schilder Consecut | No noTT NA unclear unkno | Na uncl | No | Nd unclear

1997 ive or descripti wn ear

9372253 | Yes obviously | on relativ Yes | No Yes Yes Yes no No Yes No




Study Isthe | Represe | Selectio | Definitio | Ascertain | Same Non- | Allo | Dro | Bli | Blin | ITT | App | If Were Clear | Wer | Was | Were Were | Did the
case | ntativen | nof n of ment of method Resp | cati | pou | nd | ded t. multice potential | report | e sele | interve | the analys
defin | ess of Control | Controls | Exposure | of onse | on t ed | outc stat | nter, confoun | ing eligi | ctio | ntions | outco | es
ition | the s ascertain | rate con | rate | pa | ome istic | was this | ders with bility | n adequ mes accou
adeq | cases ment for cea | <20 | tie | asse al account | properly | no crite | bias | ately fully nt for
uate cases Ime | per | nt | ssm anal | edforin | account | discre | ria likel | descri | defin | compli
? and nt cen ent ysis | analysis | ed for? panci | clear | y? bed? ed? ance?

controls t ? es ?
represent e
ative non-
series of respo
cases* nse
rate

KQ2

Grindler No Potential | Hospital | noTT Secure Yes* unkno | Not | Not | Ye | No No Yes | No Yes No Yes No Yes No Yes

2014 for controls | insertion | record)* wn App | Appl | s Data | Dat

24627408 selection relativ | lica | icab a

biases or e ble le
not non-
stated respo

nse

rate

Mattila Yes Potential | Hospital | no Secure Yes* unkno | Not | Not | Ye | No No No Yes Not Yes Yes No Yes No Yes

2003 for controls | adenoide | record wn App | Appl | s Dat Applicabl

12578443 selection ctomy relativ | lica | icab a e

biases or e ble le
not non-
stated respo

nse

rate

KQ4

Becker Yes Potential | parental Written Yes uncl | No No | No Not | NoData | Yes Yes Yes Yes | No No

1987 for choice NOTES[ | self report ear Data | NO | Appl

3586818 selection Parental or medical TES | icab

biases or choice] record [no le

not only anal

stated ysis
don
e]

Cohen Yes Potential | same same Written Yes Same | Yes No Yes Yes No Yes | No Not

1994 for cohort cohortof | self report rate Applic

8289048 selection | oftubes | tubes, or medical for able

biases or but record both
not nonswim | only group
stated mers s*

el Silimy Yes unclear same nonswim | Written Yes Same | Yes Yes | Not | NoData | Yes Not No Yes | Yes Yes

1986 surgical | mers self report rate Appl report

3780019 cohort or medical for icab ed

record both le




Study Isthe | Represe | Selectio | Definitio | Ascertain | Same Non- | Allo | Dro | Bli | Blin | ITT | App | If Were Clear | Wer | Was | Were Were | Did the
case | ntativen | nof n of ment of method Resp | cati | pou | nd | ded t. multice potential | report | e sele | interve | the analys
defin | ess of Control | Controls | Exposure | of onse | on t ed | outc stat | nter, confoun | ing eligi | ctio | ntions | outco | es
ition | the s ascertain | rate con | rate | pa | ome istic | was this | ders with bility | n adequ mes accou
adeq | cases ment for cea | <20 | tie | asse al account | properly | no crite | bias | ately fully nt for
uate cases Ime | per | nt | ssm anal | edforin | account | discre | ria likel | descri | defin | compli
? and nt cen ent ysis | analysis | ed for? panci | clear | y? bed? ed? ance?

controls t ? es ?
only group
S*

Kaufman Yes Consecut | same nowater | Written Yes Same | Yes | No No | Yes Yes | Not | Yes Yes Yes No Yes | Yes Not

n 1999 ive or cohort protectio | self report rate Appl Applic

10546304 obviously n or medical for icab able

represent record both le
ative only group

series of s*

cases*

Salata Yes Consecut | parent recieved | Written Yes uncle | Yes | No No | No Yes | Not | Yes Yes Yes uncl Yes | Yes No

1996 ive or selectio | differnt self report ar Appl ear -

8607955 obviously | n prophyla | or medical icab high

represent Xis record le drop
ative only out
series of
cases*

Smelt Yes unclear same nonswim | Written Yes uncle | No No No | No Yes | Not | No Yes No No No No No

1984 surgical | mers self report ar Appl

6538215 cohort or medical icab

record le
only

Wang Yes Potential | before/a | same evaluator | Yes Same | Yes Yes | Not | NoData | Yes Yes No Yes | Yes Not

2009 for fter patients observatio rate Appl Applic

19251534 selection n for icab able

biases or both le
not group
stated s*

KQ5

Dohar Yes Consecut | Hospital | historical | Secure Yes Same | Not | Not | Ye | No No Yes | Yes Yes Yes Yes Yes | No Yes Yes

1999 ive or controls | and record (eg rate App | Appl | s

10326811 obviously concurre | surgical for lica | icab

represent nt with records)* both ble le
ative the same group

series of dx s*

cases*




Appendix G. Patient-Centered and Quality of Life Outcomes

study PMIDs Age Interventions No. Outcome Outcome Favors If significant, P between
author, analyzed type net difference groups NS = not
years or OR (95%Cl) significant at
alpha =0.05
Paradise, 11309632, 3years | early treatment 206 cognitive McCarthy General Cognitive index | delayed NS
2001, 2003, 16093466,
2004, 2005, 12897272,
2007 17229952,
15231974,
12690269
delayed 196
treatment
4 years early treatment 202-204 delayed NS
delayed 193
treatment
3years early treatment 206 verbal McCarthy Verbal Subscale delayed NS
delayed 196
treatment
4years | early treatment 202-204 delayed NS
delayed 193
treatment
3years | early treatment 206 cognitive McCarthy Perceptual Performance | delayed NS
Subscale
delayed 196
treatment
4 years early treatment 202-204 delayed NS
delayed 193
treatment
3years early treatment 206 cognitive McCarthy Quantitative Subscale delayed NS
delayed 196
treatment
4years | early treatment 202-204 delayed NS
delayed 193
treatment
3years | early treatment 206 verbal Peabody Picture Vocabulary Test- | neither NS
Revised
delayed 196
treatment
4years | early treatment 202-204 delayed NS
delayed 193
treatment

G-9




study PMIDs Age Interventions No. Outcome Outcome Favors If significant, P between
author, analyzed type net difference groups NS = not
years or OR (95%Cl) significant at
alpha =0.05
6 years early treatment 201 neither NS
delayed 194
treatment
randomization 101
consent withheld
not eligible for 233
randomization
3years early treatment 206 verbal Number of Different Words delayed NS
delayed 196
treatment
4 years early treatment 202-204 delayed NS
delayed 193
treatment
6 years early treatment 201 early NS
delayed 194
treatment
randomization 101
consent withheld
not eligible for 233
randomization
3years | early treatment 206 verbal Mean Length of Utterance in delayed NS
Morphemes
delayed 196
treatment
4 years early treatment 202-204 neither NS
delayed 193
treatment
6years | early treatment 201 early NS
delayed 194
treatment
randomization 101
consent withheld
not eligible for 233
randomization
3years | early treatment 206 verbal Percentage of Consonants delayed NS
Correct-Revised
delayed 196
treatment
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study PMIDs Age Interventions No. Outcome Outcome Favors If significant, P between
author, analyzed type net difference groups NS = not
years or OR (95%Cl) significant at
alpha =0.05
4 years early treatment 202-204 delayed NS
delayed 193
treatment
6 years early treatment 201 neither NS
delayed 194
treatment
randomization 101
consent withheld
not eligible for 233
randomization
4 years early treatment 202-204 verbal Nonword repetition test delayed -3.4(-6.2,-0.7) <0.05
delayed 193
treatment
6 years early treatment 201 delayed -2(-4.1,0.1) <0.05
delayed 194
treatment
randomization 101
consent withheld
not eligible for 233
randomization
3years | early treatment 206 QoL Parenting Stress Index - parental delayed NS
distress subscale
delayed 196
treatment
4 years early treatment 202-204 early NS
delayed 193
treatment
6years | early treatment 201 delayed NS
delayed 194
treatment
randomization 101
consent withheld
not eligible for 233
randomization
3years | early treatment 206 QoL Parenting Stress Index - parent- neither NS
child dysfunction subscale
delayed 196
treatment

G-11




study PMIDs Age Interventions No. Outcome Outcome Favors If significant, P between
author, analyzed type net difference groups NS = not
years or OR (95%Cl) significant at
alpha =0.05
4years | early treatment 202-204 early NS
delayed 193
treatment
6years | early treatment 201 neither NS
delayed 194
treatment
randomization 101
consent withheld
not eligible for 233
randomization
3years | early treatment 206 QoL Parenting Stress Index - difficult delayed NS
child subscale
delayed 196
treatment
4years | early treatment 202-204 delayed NS
delayed 193
treatment
6years | early treatment 201 neither NS
delayed 194
treatment
randomization 101
consent withheld
not eligible for 233
randomization
3years | early treatment 206 QoL Parenting Stress Index - total delayed NS
stress
delayed 196
treatment
4years | early treatment 202-204 early NS
delayed 193
treatment
6years | early treatment 201 neither NS
delayed 194
treatment
randomization 101
consent withheld
not eligible for 233
randomization
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study PMIDs Age Interventions No. Outcome Outcome Favors If significant, P between
author, analyzed type net difference groups NS = not
years or OR (95%Cl) significant at
alpha =0.05
3years | early treatment 206 Behavior Child Behavior Checklist - neither NS
anxious/depressed scale
delayed 196
treatment
4years | early treatment 202-204 early NS
delayed 193
treatment
6 years early treatment 201 neither NS
delayed 194
treatment
randomization 101
consent withheld
not eligible for 233
randomization
3years | early treatment 206 Behavior Child Behavior Checklist - early NS
withdrawn scale
delayed 196
treatment
4years | early treatment 202-204 early NS
delayed 193
treatment
6 years early treatment 201 early NS
delayed 194
treatment
randomization 101
consent withheld
not eligible for 233
randomization
3years | early treatment 206 Behavior Child Behavior Checklist - sleep neither NS
problems scale
delayed 196
treatment
3years | early treatment 206 Behavior Child Behavior Checklist - somatic | early NS
problems scale
delayed 196
treatment
4years | early treatment 202-204 early NS
delayed 193
treatment
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study PMIDs Age Interventions No. Outcome Outcome Favors If significant, P between
author, analyzed type net difference groups NS = not
years or OR (95%Cl) significant at
alpha =0.05
6years | early treatment 201 neither NS
delayed 194
treatment
randomization 101
consent withheld
not eligible for 233
randomization
3years | early treatment 206 Behavior Child Behavior Checklist - early NS
aggression scale
delayed 196
treatment
4 years early treatment 202-204 early NS
delayed 193
treatment
6years | early treatment 201 early NS
delayed 194
treatment
randomization 101
consent withheld
not eligible for 233
randomization
3years | early treatment 206 Behavior Child Behavior Checklist - early NS
delinquent/destructive scale
delayed 196
treatment
4years | early treatment 202-204 early NS
delayed 193
treatment
6years | early treatment 201 early NS
delayed 194
treatment
randomization 101
consent withheld
not eligible for 233
randomization
3years | early treatment 206 Behavior Child Behavior Checklist - total early NS
problems
delayed 196
treatment
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study PMIDs Age Interventions No. Outcome Outcome Favors If significant, P between
author, analyzed type net difference groups NS = not
years or OR (95%Cl) significant at
alpha =0.05
4years | early treatment 202-204 early NS
delayed 193
treatment
9-11 early treatment 194 early 2(0.1,4.8) <0.05
years
delayed 196
treatment
randomization 127
consent withheld
not eligible for 223
randomization
4years | early treatment 202-204 Behavior Child Behavior Checklist - social early NS
problems
delayed 193
treatment
6years | early treatment 201 neither NS
delayed 194
treatment
randomization 101
consent withheld
not eligible for 233
randomization
4years | early treatment 202-204 Behavior Child Behavior Checklist - thought | early NS
problems
delayed 193
treatment
6years | early treatment 201 neither NS
delayed 194
treatment
randomization 101
consent withheld
not eligible for 233
randomization
4years | early treatment 202-204 Behavior Child Behavior Checklist - attention | early NS
problems
delayed 193
treatment
6years | early treatment 201 neither NS
delayed 194
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study PMIDs Age Interventions No. Outcome Outcome Favors If significant, P between
author, analyzed type net difference groups NS = not
years or OR (95%Cl) significant at
alpha =0.05
treatment
randomization 101
consent withheld
not eligible for 233
randomization
6years | early treatment 201 verbal Screening Test for Auditory delayed NS
Processing Disorders
delayed 194
treatment
randomization 101
consent withheld
not eligible for 233
randomization
6years | early treatment 201 cognitive Wechsler Intelligence Scale for neither NS
Children - full scale 1Q
delayed 194
treatment
randomization 101
consent withheld
not eligible for 233
randomization
9-11 early treatment 195 not NS
years eligible
delayed 196
treatment
randomization 127
consent withheld
not eligible for 223
randomization
6years | early treatment 201 cognitive Wechsler Intelligence Scale for neither NS
Children - Verhal 1Q
delayed 194
treatment
randomization 101
consent withheld
not eligible for 233
randomization
6years | early treatment 201 cognitive Wechsler Intelligence Scale for delayed NS

Children - Performance 1Q
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study PMIDs Age Interventions No. Outcome Outcome Favors If significant, P between
author, analyzed type net difference groups NS = not
years or OR (95%Cl) significant at
alpha =0.05
delayed 194
treatment
randomization 101
consent withheld
not eligible for 233
randomization
9-11 early treatment 195 cognitive Woodcock Reading Mastery Tests, | delayed/n NS
years revised, normative updated version | ot eligible
- word identification subtest
delayed 196
treatment
randomization 127
consent withheld
not eligible for 223
randomization
9-11 early treatment 195 cognitive Woodcock Reading Mastery Tests, | delayed/n NS
years revised, normative updated version | ot eligible
- word attack subtest
delayed 196
treatment
randomization 127
consent withheld
not eligible for 223
randomization
9-11 early treatment 195 cognitive Woodcock Reading Mastery Tests, | delayed/n NS
years revised, normative updated version | ot eligible
- passage comprehension subtest
delayed 196
treatment
randomization 127
consent withheld
not eligible for 223
randomization
grade 3 | early treatment 37 verbal Oral Reading Fluency Test delayed NS
©
delayed 37
treatment
randomization 28
consent withheld
not eligible for 2
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study PMIDs Age Interventions No. Outcome Outcome Favors If significant, P between
author, analyzed type net difference groups NS = not
years or OR (95%Cl) significant at
alpha =0.05
randomization
grade 4 | early treatment 87 verbal Oral Reading Fluency Test not 20 (compared to | <0.05
(9-10) eligible rct both arms the
same); -17
(compared to
randomization
consent
withheld)
delayed 97
treatment
randomization 63
consent withheld
not eligible for 81
randomization
grade 5 | early treatment 54 verbal Oral Reading Fluency Test delayed/n NS
(10-11) ot eligible
delayed 51
treatment
randomization 29
consent withheld
not eligible for 115
randomization
grade 6 | early treatment 12 verbal Oral Reading Fluency Test early/not NS
(11) eligible
delayed 9
treatment
randomization 5
consent withheld
not eligible for 24
randomization
9-11 early treatment 194 cognitive Woodcock-Johnson Il Tests of not 5 (compared to <0.05
years Achievement, Standard Battery -- eligible early/randomizati
spelling subtest on withheld); -4
(compared to
late)
delayed 196
treatment
randomization 127
consent withheld
not eligible for 223
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study PMIDs Age Interventions No. Outcome Outcome Favors If significant, P between
author, analyzed type net difference groups NS = not
years or OR (95%Cl) significant at
alpha =0.05
randomization
9-11 early treatment 192 cognitive Woodcock-Johnson Il Tests of delayed/n NS
years Achievement, Standard Battery -- ot eligible
writing samples subtest
delayed 195
treatment
randomization 125
consent withheld
not eligible for 223
randomization
9-11 early treatment 194 cognitive Woodcock-Johnson Il Tests of not NS
years Achievement, Standard Battery -- eligible
calculation subtest
delayed 195
treatment
randomization 127
consent withheld
not eligible for 223
randomization
9-11 early treatment 195 verbal Comprehensive Test of delayed/n NS
years Phonologial Processing - Elision ot eligible
subtest
delayed 196
treatment
randomization 127
consent withheld
not eligible for 223
randomization
9-11 early treatment 195 verbal Comprehensive Test of delayed/n NS
years Phonologial Processing - Rapid ot eligible
Letter Naming subtest
delayed 196
treatment
randomization 127
consent withheld
not eligible for 223
randomization
9-11 early treatment 195 verbal Children's Version of the Hearing in | early NS
years Noise Test - competing noise from

the front

G-19




study PMIDs Age Interventions No. Outcome Outcome Favors If significant, P between
author, analyzed type net difference groups NS = not
years or OR (95%Cl) significant at
alpha =0.05
delayed 196
treatment
randomization 127
consent withheld
not eligible for 223
randomization
9-11 early treatment 195 verbal Children's Version of the Hearing in | randomiz | 1.4 (comparedto | <0.05
years Noise Test - competing noise from | ation not eligible)
the right consent
witheld
delayed 196
treatment
randomization 127
consent withheld
not eligible for 223
randomization
9-11 early treatment 195 verbal Children's Version of the Hearing in | early 0.8 (compared to | <0.05
years Noise Test - competing noise from not eligible)
the left
delayed 196
treatment
randomization 127
consent withheld
not eligible for 223
randomization
9-11 early treatment 194 Behavior Disruptive Behavior Disorders early NS
years Rating Scale - inattention factor
delayed 196
treatment
randomization 126
consent withheld
not eligible for 223
randomization
9-11 early treatment 194 Behavior Disruptive Behavior Disorders early 0.20 (compared | <0.05
years Rating Scale - impulsitivity and to not eligible)
overactivity factor
delayed 196
treatment
randomization 126
consent withheld
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study PMIDs Age Interventions No. Outcome Outcome Favors If significant, P between
author, analyzed type net difference groups NS = not
years or OR (95%Cl) significant at
alpha =0.05
not eligible for 223
randomization
9-11 early treatment 194 Behavior Disruptive Behavior Disorders early/randomization withheld NS
years Rating Scale - oppositional defiant
factor
delayed 196
treatment
randomization 126
consent withheld
not eligible for 223
randomization
9-11 early treatment 194 cognitive Impairment Rating Scales - Overall | early 0.18 (compared | <0.05
years functioning to not eligible)
delayed 196
treatment
randomization 127
consent withheld
not eligible for 223
randomization
9-11 early treatment 194 Behavior Social Skills Rating System delayed/n NS
years ot eligible
delayed 194
treatment
randomization 126
consent withheld
not eligible for 223
randomization
9-11 early treatment 195 cognitive Visual Continuous Performance early/randomization withheld NS
years Test - Inattention
delayed 196
treatment
randomization 127
consent withheld
not eligible for 223
randomization
9-11 early treatment 195 cognitive Visual Continuous Performance early/randomization withheld NS
years Test - Impulsivity
delayed 196
treatment
randomization 127
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study PMIDs Age Interventions No. Outcome Outcome Favors If significant, P between
author, analyzed type net difference groups NS = not
years or OR (95%Cl) significant at
alpha =0.05
consent withheld
not eligible for 223
randomization
9-11 early treatment 155 verbal Auditory Continuous Performance delayed/randomization NS
years Test - Inattention withheld
delayed 153
treatment
randomization 100
consent withheld
not eligible for 128
randomization
9-11 early treatment 155 verbal Auditory Continuous Performance delayed NS
years Test - Inattention
delayed 153
treatment
randomization 100
consent withheld
not eligible for 128
randomization
Rach 1991 2070526 ND 1T 22 verbal verbal comprehension score T NS
control 21
1T 21 verbal verbal expression score T NS
control 20
Schilder 9372253 2-4 T 13 verbal language measures: word forms T 26.4 (SD 0.92) P=0.03
1997 years production
control 14
2-4 1T 13 verbal language measures: concealed 1T NS
years meaning
control 14
2-4 1T 13 verbal language measures: phonemic 1T NS
years segmentation
control 14
2-4 1T 13 verbal language measures: sound control NS
years blending
control 14
2-4 1T 13 verbal language measures: auditory T 0.08 (SD 0.03) P=0.03
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study PMIDs Age Interventions No. Outcome Outcome Favors If significant, P between
author, analyzed type net difference groups NS = not
years or OR (95%Cl) significant at
alpha =0.05
years discrimination
control 14
Rovers 2000 | 10969126 0.5 1T 93 verbal Reynell test (comprehensive watchful NS
years language development) waiting
watchful waiting | 94
1year 1T 93 verbal Reynell test (comprehensive 1T NS
language development)
watchful waiting 94
0.5 1T 93 verbal Schlichting test (expressive watchful NS
years language development) waiting
watchful waiting 94
1year 1T 93 verbal Schlichting test (expressive watchful NS
language development) waiting
watchful waiting | 94
Peters 1994 | 8195687 93 1T 37 verbal Grapheme (%) 1T NS
months
Control 151
93 1T 37 cognitive Spelling: Words (%) 1T NS
months
Control 151
93 1T 37 cognitive Spelling: Pseudowords (%) T NS
months
Control 151
93 1T 37 cognitive One-Minute (# correct) T NS
months
Control 151
93 1T 37 cognitive Sentence Verification: Correct 1T NS
months sentences (msec)
Control 151
93 1T 37 cognitive Sentence Verification: Incorrect 1T NS
months sentences (msec)
Control 151
93 1T 37 cognitive Sentence Verification: Correct 1T NS
months sentences (%)
Control 151
93 1T 37 cognitive Sentence Verification: Incorrect T NS
months sentences (%)
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study PMIDs Age Interventions No. Outcome Outcome Favors If significant, P between
author, analyzed type net difference groups NS = not
years or OR (95%Cl) significant at
alpha =0.05
Control 151
93 1T 37 cognitive Teachers' Ratings: Writing 1 1T <0.001
months
Control 151
93 1T 37 cognitive Teachers' Ratings: Writing 2 Control NS
months
Control 151
93 1T 37 cognitive Teachers' Ratings: Reading 3 T NS
months
Control 151
93 1T 37 cognitive Teachers' Ratings: Reading 4 neither NS
months
Control 151
93 1T 37 cognitive Teachers' Ratings: Reading 5 Control NS
months
Control 151
93 1T 37 cognitive Teachers' Ratings: Arithmetic 6 Control NS
months
Control 151
93 1T 37 cognitive Teachers' Ratings: Arithmetic 7 Control NS
months
Control 151
93 1T 37 cognitive Teachers' Ratings: Arithmetic 8 neither NS
months
Control 151
93 1T 37 verbal Word Recognition: Words (msec) T NS
months
Control 151
93 1T 37 verbal Word Recognition: Pseudowords 1T NS
months (msec)
Control 151
93 1T 37 verbal Word Recognition: Words (%) 1T NS
months
Control 151
93 1T 37 verbal Word Recognition: Pseudowords Control NS
months (%)
Control 151
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study PMIDs Age Interventions No. Outcome Outcome Favors If significant, P between
author, analyzed type net difference groups NS = not
years or OR (95%Cl) significant at
alpha =0.05
Grievink 8246466 93 TT 132 verbal Word Forms Production neither NS
1993 months
Control 51
93 1T 132 cognitive Concealed Meaning Control NS
months
Control 51
93 1T 132 verbal Phonemic Segmentation: Words Control NS
months
Control 51
93 1T 132 verbal Phonemic Segmentation: Pseudo Control NS
months
Control 51
93 1T 132 verbal Sound Blending: Words T NS
months
Control 51
93 1T 132 verbal Sound Blending: Pseudo Control NS
months
Control 51
93 1T 132 verbal Auditory Discrimination of Unequal | Control NS
months Pairs: Words
Control 51
93 1T 132 verbal Auditory Discrimination of Unequal | Control NS
months Pairs: Pseudo
Control 51
93 1T 132 verbal Auditory Discrimination of Equal T NS
months Pairs: Words
Control 51
93 1T 132 verbal Auditory Discrimination of Equal 1T NS
months Pairs: Pseudo
Control 51
Hall 2009 19260880 45 Early surgery 76 cognitive School entry: Language Early OR: 3.45 (1.42, 0.006
years surgery 8.39)
Watchful waiting | 60
45 Early surgery 76 cognitive School entry: Reading Watchful NS (0.510)
years waiting
Watchful waiting | 60
45 Early surgery 76 cognitive School entry: Writing Early OR: 3.74 (1.51, 0.004
years surgery 9.27)
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study PMIDs Age Interventions No. Outcome Outcome Favors If significant, P between
author, analyzed type net difference groups NS = not
years or OR (95%Cl) significant at
alpha =0.05
Watchful waiting | 60
45 Early surgery 76 cognitive School entry: Mathematics Early NS (0.197)
years surgery
Watchful waiting | 60
7-8 Early surgery 27 Behavior Behaviour - teacher report: Early NS (0.877)
years Prosocial surgery
Watchful waiting | 24
7-8 Early surgery 27 Behavior Behaviour - teacher report: Early NS (0.363)
years Hyperactivity surgery
Watchful waiting | 24
7-8 Early surgery 27 Behavior Behaviour - teacher report: Early OR: 4.11 (1.15, 0.029
years Emotional problems surgery 14.64)
Watchful waiting | 24
7-8 Early surgery 27 Behavior Behaviour - teacher report: Watchful NS (0.803)
years Conduct problems waiting
Watchful waiting | 24
7-8 Early surgery 27 Behavior Behaviour - teacher report: Peer Early NS (0.816)
years problems surgery
Watchful waiting | 24
7-8 Early surgery 27 Behavior Behaviour - teacher report: Total Early NS (0.237)
years score surgery
Watchful waiting | 24
7-8 Early surgery 35 verbal Speech/language: Comprehension | Early NS (0.366)
years surgery
Watchful waiting | 33
7-8 Early surgery 34 verbal Speech/language: Oral expression | Early NS (0.143)
years surgery
Watchful waiting | 32
7-8 Early surgery 35 verbal Speech/language: Non-word: 3 Early NS (0.773)
years syllable surgery
Watchful waiting | 32
7-8 Early surgery 35 verbal Speech/language: Non-word: 4 Early NS (0.656)
years syllable surgery
Watchful waiting | 32
7-8 Early surgery 35 verbal Speech/language: Non-word: 5 Early NS (0.101)
years syllable surgery
Watchful waiting | 32
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study PMIDs Age Interventions No. Outcome Outcome Favors If significant, P between
author, analyzed type net difference groups NS = not
years or OR (95%Cl) significant at
alpha =0.05
7-8 Early surgery 35 verbal Speech/language: Non-word: total | Early NS (0.288)
years surgery
Watchful waiting | 32
7-8 Early surgery 36 cognitive 1Q: Verbal IQ Early NS (0.265)
years surgery
Watchful waiting | 30
7-8 Early surgery 32 cognitive 1Q: Performance 1Q Early NS (0.145)
years surgery
Watchful waiting | 30
7-8 Early surgery 29 cognitive 1Q: Total 1Q Early NS (0.100)
years surgery
Watchful waiting | 29
7-8 Early surgery 81 cognitive SATS KS1: Reading overall Early NS (0.258)
years surgery
Watchful waiting | 64
7-8 Early surgery 81 cognitive SATS KS1: Writing Early NS (0.192)
years surgery
Watchful waiting | 64
7-8 Early surgery 81 cognitive SATS KS1: Mathematics Early NS (0.079)
years surgery
Watchful waiting | 64
Maw 1999 10459904 18 1T 75 verbal Verbal comprehension: T NS (0.14)
months (Tympanostomy standardized score
tubes within 6
weeks)
Watchful waiting | 67
(for 9 months
then tubes if
needed)
18 1T 75 verbal Expressive language: standardized | TT NS (0.059)
months (Tympanostomy score
tubes within 6
weeks)
Watchful waiting | 67
(for 9 months
then tubes if
needed)
18 1T 75 verbal Verbal comprehension: 1T NS (0.36)
months (Tympanostomy chronological age/equivalent age
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study
author,
years

PMIDs

Age

Interventions

No.
analyzed

QOutcome
type

QOutcome

Favors

If significant,
net difference
or OR (95%Cl)

P between
groups NS = not
significant at
alpha =0.05

tubes within 6
weeks)

Watchful waiting
(for 9 months
then tubes if
needed)

67

18
months

T
(Tympanostomy
tubes within 6
weeks)

75

verbal

Expressive language: chronological
agelequivalent age

1T

NS (0.36)

Watchful waiting
(for 9 months
then tubes if
needed)

67

18
months

TT
(Tympanostomy
tubes within 6
weeks)

75

Behavior

Richman score >= 10

T

NS (0.66)

Watchful waiting
(for 9 months
then tubes if
needed)

67

18
months

T
(Tympanostomy
tubes within 6
weeks)

75

Behavior

Richman score

1T

NS (0.13)

Watchful waiting
(for 9 months
then tubes if
needed)

67

Vlastos 2011

21205368

1 year

TT AND
adenoidectomy

22

QoL

OM-6

Myringoto
my AND
adenoide
ctomy

NS

Myringotomy
AND
adenoidectomy

23
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Appendix H. Detailed Strength of Evidence Assessment

Key Question  Outcome Comparison Risk of Consistency Precision Directness  Overall Key Findings and Comments
or Population Bias for Rating
the
evidence-
base
Key question 1
Effectiveness Improvement TT vs. Watchful Moderate to  Consistent Somewhat Mix of direct Moderate 6 RCT
of TTin (decrease) waiting high imprecise  and indirect Effective: - 9.1 dB (Crl: -14.0,
children with in mean from -3.4)
chronic MEE hearing level network MA
1-3 months
TT & Moderate to  Consistent Somewhat Mix of direct Moderate 6 RCT
Adenoidectomy high imprecise  and indirect Effective: -10 dB (Crl:
vs. Watchful from -19.0, -1.9)
waiting network MA
Improvement TT vs. Watchful Moderate to  Consistent Mostly Mix of direct Moderate 5 RCT
(decrease) in  waiting high precise and indirect Not effective: 0.03 dB (Crl: -4.0, 3.4)
mean from
hearing level network MA
(12-24
months)
TT & Moderate to  Consistent Imprecise  Mix of direct  Insufficient 5 RCT
Adenoidectomy high and indirect Possibly effective: -3.8 dB (Crl: -8.6,
vs. Watchful from 0.62)
waiting network MA
Decrease in  TT vs. Watchful Moderate to  Consistent Imprecise  Mix of direct  Insufficient 6 RCT
mean waiting high and indirect Possibly effective: -17 weeks (Crl: -
duration of from 40.0, 4.9)
time with network MA
middle ear
effusion
TT & Moderate to  Consistent Imprecise  Mix of direct  Insufficient 6 RCT
Adenoidectomy high and indirect Possibly effective: -23 weeks (Crl: -
vs. Watchful from 56.0, 9.9)
waiting network MA
Quality of life  TT vs Watchful Low to Consistent Imprecise  Direct Low 5 RCTs, 3 NRCS
and patient —  waiting moderate Not effective
centered Multiple outcomes
outcomes No quantitative synthesis done
Hearing test Moderate to  Unknown Imprecise  Direct Insufficient No quantitative synthesis done
as a modifier high
of
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Key Question  Outcome Comparison Risk of Consistency Precision Directness  Overall Key Findings and Comments
or Population Bias for Rating
the
evidence-
base
effectiveness
Other patient Moderate to  Unknown Imprecise  Direct Insufficient No quantitative synthesis
factors which high Sparse reporting of potential
modify predictors
effectiveness
of TT
Separately for  various High Inconsistent Imprecise  Direct Insufficient No RCTs
populations at 6 NRCSs
high risk (e.g.
cleft palate,
Down
syndrome)
Key question 2
Tympanostomy TT vs. Watchful High Consistent Imprecise  Direct Low 6 RCTs (1049 patients)
tubes in waiting No quantitative synthesis
children with Magnitude of clinically important
recurrent AOM effects unclear
TTvs. TT & Moderate to  Consistent Imprecise  Direct Low 3 RCTs
Adenoidectomy high No quantitative synthesis
Quality of TT vs. Watchful Moderate NA Imprecise  Direct Low 1RCT
Life waiting
Factors TT vs. Watchful High Unknown Imprecise  Indirect Insufficient
which waiting
identify
children
most likely to
benefit
Key question 4
Ear plugs or Average rate Ear plugs vs.no  Moderate NA Imprecise  Direct Low Possibly effective
water of otorrhea precautions Single RCT
restrictions in Magnitude of clinically important
children with effects unclear
TT
Nonswimming High NA Imprecise  Direct Low No effect
VS. No Single RCT
precautions
Risk of one Ear plugsvs.no  High Consistent Imprecise  Direct Low Not effective
or more precautions 4 NRCSs
episodes of OR 1.7 (Crl: 0.9, 3.1)
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Key Question  Outcome Comparison Risk of Consistency Precision Directness  Overall Key Findings and Comments
or Population Bias for Rating
the
evidence-
base
otorrhea
Nonswimming High Mostly Imprecise  Direct Low Not effective
VS. N0 consistent 6 NRCSs
precautions OR 1.52 (Crl: 0.7, 3.2)
Key question 5
Treatment of Topical Moderate Consistent Somewhat Mix of direct Moderate Network MA of 10 studies
TT otorrhea antibiotic- imprecise  and indirect Effective: OR 12.0 (Crl: 1.9, 83.0)
glucocorticoid from
drops vs. network MA
watchful waiting
Topical antibiotic  Moderate Consistent Somewhat Mix of direct Moderate Network MA of 10 studies
drops vs imprecise  and indirect Effective: OR 7.2 (Crl: 1.2, 50.0)
watchful waiting from
network MA
Topical Moderate Consistent Somewhat Mix of direct Moderate Network MA of 10 studies
antibiotic- imprecise  and indirect Effective: OR 5.3 (Crl: 1.2, 28.0)
glucocorticoid from
drops vs. oral network MA
antibiotics
Topical antibiotic  Moderate Consistent Imprecise  Mix of direct  Insufficient Network MA of 10 studies
vs. oral and indirect OR 3.3 (Crl: 0.74, 17.0)
antibiotics from
network MA
Quality of Moderate NA Imprecise  Direct Insufficient Single RCT
Life

MA: metaanalysis; Crl: Credible Interval;

Criteria for scoring: Consistency scored as * NA’ if based on a single study, ‘Mostly consistent’” a minority of studies had opposite effect, ‘Unknown’ if review
found minimal evidence in either direction; Precision scored as ‘Somewhat imprecise’ if credible interval excluded the null effect, but includes effects which
might not be considered clinically significant.
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Appendix |. Adverse Events
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Design (recruitment
Author PMID Country period)
Hoffman 12220208 US prosp/retro cohort X
Djurhuus 25724629 Denmark retro cohort (1997-2011) X
Golz 10187945 US, Israel retro cohort (1980-1994) X X
Golz 10406312 Israel retro cohort (1978-1997)
Spilsbury 23737350 Austalia retro cohort (1980-2009)
van Dongen 23874870 Netherlands retro cohort (2009-2011) X
Bonding 4215997 US cohort (1967-1969) X
Bonding 4702615 Denmark cohort
Brown 8231117 US cohort X X
Debruyne 3799183 Belgium cohort
Jung 19715725 Korea cohort (2004-2008)
Kokko 1267359 Finland cohort (1965-1971) X | X | X
Tos 7192477 Denmark cohort
Tuli 23119801 India cohort X X X
Ah-Tye 11389239 US prosp cohort (1992-1996)
Ahmet 11271428 Turkey prosp cohort (1988-1997) X
prosp cohort (9/2001-
Allen 16156910 US 11/2001) X | X
Baarle 1169745 Netherlands prosp cohort X
Birck 1267356 US prosp cohort (1972-1974) X X | X | X X
Brodsky 10591365 US prosp cohort (1998-1999) X | X
Carignan 17049144 Canada prosp cohort (2003-2004) X
Chevretton 3427802 UK prosp cohort X | X
Costa 3472336 Brazil prosp cohort X
Daly 12759263 US prosp cohort (1987-1990) X X X
De Beer 15224825 Netherlands prosp cohort (1982-1983) X
Debruyne 3177616 Belgium prosp cohort X X
Eliachar 6613541 Israel prosp cohort (1975-1981) X | X | X X X | X
Fiebach 3570884 Germany prosp cohort (1979-1984) X | X | X
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Design (recruitment
Author PMID Country period)
Fior 6526581 Italy prosp cohort (1968-1978) X | X X
prosp cohort (1/1996-
Florentzson 22648089 Sweden 12/1996) X
Friedman 11551611 US prosp cohort X
Gates 3128752 US prosp cohort (1980-1986)
Gourin 10208683 US prosp cohort (1995-1997)
Gundersen 1267702 Norway prosp cohort X X | X
Hammaren-Malmi 17582514 Finland prosp cohort (2001-2002) X
Hampton 9118580 Ireland prosp cohort X
Heaton 8877228 UK prosp cohort (1986-1988) X
Ida 19324425 US prosp cohort
Isaacson 18722211 US prosp cohort (1997-2007) X X X
Khan 16773972 Pakistan prosp cohort (2001-2003) X X
Levine 8179266 US prosp cohort
Levinson 6819525 US prosp cohort X X
Li 10547462 US prosp cohort (1987-1991) X
MacKinnon 4105168 UK prosp cohort (1965-1971) X X
Mackenzie 6541254 UK prosp cohort (1978-1980) X X X X
Mandel 8085732 US prosp cohort (1979-1990)
Marzouk 22183900 US prosp cohort (2009-2010)
Muenker 6778334 Germany prosp cohort (1966-1978) X X | X X
Owen 8436453 US prosp cohort X X
O'Reilly 18594333 US prosp cohort X
Pereira 16446953 Brazil prosp cohort (2001-2002) X X | X [ X | X
Plotkin 7195446 US prosp cohort (1977-1979) X X X
Postma 9350484 US prosp cohort (1988-1991) X
Powell 25598389 UK prosp cohort (2004-2005) X | X X X
Praveen 15992470 UK prosp cohort (1998-2003) X
Roos 2128487 Sweden prosp cohort X
Rosenfeld 10807325 US prosp cohort (1997-1998) X
Rothera 4040147 UK prosp cohort (1980-1982) X X
Saki 24303379 Iran prosp cohort (2009-2011) X | X [ X | X [X X | X
Siddiqui 9225174 UK prosp cohort (1987-1992) X
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Design (recruitment
Author PMID Country period)
Slack 6470572 UK prosp cohort X
Spielmann 18047760 UK prosp cohort (2003-2004) X | X X
Stenstrom 16330739 Canada prosp cohort (1985-1989) X
Suetake 2239252 Japan prosp cohort (1986-1987) X
Tavin 3372141 US prosp cohort (1982-1985) X
Tos 3814387 Denmark prosp cohort (1970-1975)
Tos 985199 Denmark prosp cohort X X
Valtonen 10435125 Finland prosp cohort (1983-1984) X X | X X
Valtonen 12150521 Finland prosp cohort (1983-1984) X X
Valtonen 15837895 Finland prosp cohort (1983-1984) X X | X
Valtonen 15837896 Finland prosp cohort (1983-1984) X [ X | X X
Valtonen 16094135 Finland prosp cohort (1983-1993) X X X
Van Cauwenberge 576016 Belgium prosp cohort X
Walker 9287928 Australia prosp cohort X
Weigel 2645490 US prosp cohort (1983-1984) X
Daly 9738746 US cross-sectional (1979-1990) X
De Beer 16151352 Netherlands prosp ncrs X
Jamal 7543180 Saudi Arahia prosp ncrs X
Cannon 11797262 US nrcs X
Rakover 9176804 Israel nrcs X
Smillie 25171763 Scotland nres (2002-2012) X | X | X X [ X [ X [ X
Hormann -lowa-Kollectiv 1816937
Germany prosp nrcs X X
Luo 25465449 China prosp nrcs (2011-2012) X | X X
Siegel 12161732 US prosp nrcs (1998-2000)
Velepic 21397957 Croatia prosp nrcs (2004-2009) X | X
Klockars 22796197 Finland rct X | X | X
Daly 8745020 US prosp rct (1987-1990)
Dawes 1742892 UK prosp rct X X X
De Eredita 16406076 ltaly prosp rct (2001-2003) X
Dohar 16880248 US prosp rct (2003-2004) X
El-Sayed RN16339 Saudi Arabia prosp rct X
Gates 2492178 US prosp rct X
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Design (recruitment
Author PMID Country period)

Gates 3683478 US prosp rct (1980-1984) X | X X

Ingels 16429748 Netherlands prosp rct (1996-1997)

Paradise 11309632 US prosp rct (1991-1995) X X | X | X

Poetker 17178938 US prosp rct (2002-2003) X

Roland 14702493 US, Canada prosp rct

Wallace 15533143 UK prosp rct (2001-2002) X

Paradise 2181158 US prosp rct/nres (1971-1985) X




Perioperative complications associated with TT placement

Design

Author PMID (recruitment Tube Type Age (SD) %rAOM % Perioperative

Country period) [arm desc.] [min, max] % male | [%COME] | Followup N [ears] Complications Definition
intraoperative, including
upper airway
obstruction, agitation,
prolonged recovery,
emesis, laryngospasm,
desaturation,

Hoffman bradycardia,

12220208 US prosplretro cohort nr nr nr nr nr 3198 0.81 dysrhythmia, stridor

Brodsky prosp cohort 3.95 (5.09)

10591365 US (1998-1999) nr [0.50, 23.67] | 56.6 [75.8] 1 to 3 months 54 [96] [1.04] ear canal abrasion

Armstrong
Isaacson prosp cohort beveled tympanic membrane
18722211 US (1997-2007) grommet tube [0.11,21.00] | nr nr nr [10000] [0.01] tear

Three studies * report on perioperative complications associated with placement of tympanostomy tubes (TT). Two studies were
prospective cohorts™? and one study employed a prospective and retrospective cohort design®. Years of recruitment range from 1998
to 2007. Patient age ranged from 0.5 to 23.7 years, as reported by two studies’ 2. One study reported 56.6 percent of included patients
were male*. One study reported 75.8 percent of patients had chronic otitis media with effusion (OME) *. Follow up times ranged from
one to three months. Study sample size ranged from 54 to 3,198 patients (studies that reported sample size in terms of ears enrolled
from 96 to 10,000 ears). One study reported 0.8 percent of patients experienced perioperative complications?; two studies reported
0.01 to 1.04 percent of ears experienced perioperative complications™ .

Tube blockage associated with TT placement

Design
Author PMID (recruitment Tube Type Age (SD) rAOM
Country period) [arm desc.] [min, max] male [COME] Followup N [ears] Tube Blockage Definition
Sheehy (0.12
Allen 16156910 | prosp cohort cm diameter) 410.75,
us (9/2001-11/2001) tube 11.83] 68.1 74]19.5] 2 weeks 112 10.71 nr
Birck 1267356 prosp cohort (1972-
Us 1974) nr nr 59.2 nr 6+ months 736 [2327] | [2.49] tubes occluded
Brodsky prosp cohort (1998- 3.95 (5.09)
10591365 US 1999) nr [0.50, 23.67] | 56.6 [75.8] 1 to 3 months 54 [96] [4.05] nr




Design

Author PMID (recruitment Tube Type Age (SD) rAOM
Country period) [arm desc.] [min, max] male [COME] Followup N [ears] Tube Blockage Definition
Goode long-
term T-shaped
Eliachar prosp cohort (1975- | silicone design | 8.33[4.50,
6613541 Israel 1981) tubes 16.00] nr nr 810 72 months | 122[203] [2.96] blockage
Armstrong
Isaacson prosp cohort (1997- | beveled
18722211 US 2007) grommet tube [0.11,21.00] | nr nr nr [10000] [0.03] permanent
Pappas 1974,
Shah 1971
(Exmoor 142,
Shepard 137,
Bobbin 132,
Arrow 58, Shah
131, Armstrong
138, Colar
Mackenzie prosp cohort (1978- | Button 141, 10.80 [0.75,
6541254 UK 1980) Paparella 60) 77.00] 58.3 0[100] 2.25 years 588 [939] [17.15] not patent at 3 month flu
Powell prosp cohort (2004- 9 weeks to 10
25598389 UK 2005) nr 4.60 nr nr years 89 8.99 blocked tube at 9 weeks
Saki 24303379 prosp cohort (2009- 121018 obstruction of the VT on
Iran 2011) nr [0.83, 6.00] 55.8 0[100] months 208 3.85 the tympanic membrane
84
Spielmann prosp cohort (2003- 5.30[0.83, (calculated)
18047760 UK 2004) nr 9.00] 61.4 18.8[81.2] | 3 months [195] 10.71 nr
Shepard
grommet, Shah
vent tube,
Sheehy collar
Walker 9287928 button vent
Australia prosp cohort tube 3.80 nr 12 [85] until extrusion 106 [2.83] lumenal obstruction
Goode T-tubes,
Armstrong
Teflon, Reuter-
Bobbin
Weigel 2645490 | prosp cohort (1983- | Stainless Steel, | 3.80 [0.60,
Us 1984) Shepard Teflon | 13.00] 59 45 [41] 21 months 75 [150] [37.33] temporary or permanent
[myringotomy +
Jamal 7543180 ventilation tube
Saudi Arabia prosp ncrs insertion] nr 54.2 0[100] 3 months 40 [76] 17.50 nr
Jamal 7543180 [myringotomy +
Saudi Arabia prosp ncrs ventilation tube | nr 54.2 0[100] 3 months 32[60] 0 nr
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Design

Author PMID (recruitment Tube Type Age (SD) rAOM
Country period) [arm desc.] [min, max] male [COME] Followup N [ears] Tube Blockage Definition
insertion +
xylometazoline
hydrochloride]
Smillie [cleft lip palate;
25171763 underwent VT med 3.50
Scotland nres (2002-2012) insertion] [0.60,10.40] | 55 nr nr 60 6.67 grommet occlusion-wax
[no cleft lip
Smillie palate;
25171763 underwent VT med 3.50
Scotland nres (2002-2012) insertion] [0.60,10.40] | 55 nr nr 60 1.67 grommet occlusion-wax
Luo 25465449 prosp nrcs (2011- [tympanostomy | 4.80 (1.00)
China 2012) tube insertion] [2.00, 8.00] 50.9 nr 2 years 55 9.09 tube blockage
[closure of the
lip at the age of
3-4 months and
closure of the
hard and soft
Klockars palate at the
22796197 age of 12
Finland rct months] [0.25, 0.33] 62 nr nr 44 [41.89] extruded or occluded
[closure of the
lip and soft
palate at the
age of 3-4
months and
closure of the
Klockars hard palate at
22796197 the age of 12
Finland rct months] [0.25,0.33] 62 nr nr 49 [39.29] extruded or occluded
Shah pattern
tube [only
sufficient
effusion was
aspirated to
provide clearly
Dawes 1742892 vie of the 3.75[1.08,
UK prosp rct myringotomy] 9.50] 50 nr 18 months 25 [50] 2.22 nr
Shah pattern
tube [effort was
Dawes 1742892 made to 3.75[1.08,
UK prosp rct aspirate all of 9.50] 50 nr 18 months 25 [50] 2.22




Author PMID
Country

Design
(recruitment
period)

Tube Type
[arm desc.]

Age (SD)
[min, max]

male

rAOM
[COME]

Followup

N [ears]

Tube Blockage

Definition

the effusion
using the fine
end (20 gauge)
of a Zoellner
sucker which
was inserted
through the
incision]

Dohar 16880248
us

prosp rct (2003-
2004)

[underwent
tympanostomy]

[0.50, 11.00]

52.5

nr

3 weeks

39

2.56

device hlockage

Poetker
17178938 US

prosp rct (2002-
2003)

Teflon-coated,
fluoroplastic
Armstrong
beveled TT
[receiving
ofloxacin otic
drops]

1.88[0.50,
6.67]

55

nr

2 weeks

99 [198]

24.24

tube failure: tube
plugging + otorrhea

Poetker
17178938 US

prosp rct (2002-
2003)

Teflon-coated,
fluoroplastic
Armstrong
beveled TT [no
postoperative
otic drop
prophylaxis]

1.88[0.67,
12.00]

55

nr

2 weeks

87 [174]

59.77

tube failure: tube
plugging + otorrhea

Poetker
17178938 US

prosp rct (2002-
2003)

Teflon-coated,
fluoroplastic
Armstrong
beveled TT
[receiving
neomycin
sulfate-
polymyxin B
sufate-
hydrocortisone
otic drops]

217[0.42,
12.17]

54

nr

2 weeks

91[182]

15.38

tube failure: tube
plugging + otorrhea

Roland
14702493 US,
Canada

prosp rct

nr

2.45[0.50,
12.00]

62.3

nr

18 days

599

0.17

tube blocakge

Wallace
15533143 UK

prosp rct (2001-
2002)

Shepard or T
tube [reviewed
at 1 month

7.00 [2.00,
15.00]

69.7

87.9

1 month

29

[9.43]

nr




Design
Author PMID (recruitment Tube Type Age (SD) rAOM
Country period) [arm desc.] [min, max] male [COME] Followup N [ears] Tube Blockage Definition
only]
Shepard or T
tube [reviewed
Wallace prosp rct (2001- at 1 week and 6.00 [1.00,
15533143 UK 2002) at 1 month] 13.00] 63.6 75.8 1 month 26 [6.52] 1 month follow up
1,321

Twenty studies (representing 27 cohorts) report on tube blockages associated with placement of tympanostomy tubes (TT).
Eleven studies were prospective cohorts® 3> 8-12:14.16.18.19.21 ‘+hrea stydies employed a non-randomized comparative study design
17 (two were prospective® '), and six studies employed a randomized control trial design® "% 3152 years of recruitment range from
1972 to 2012. Patient age ranged from 0.25 to 23.7 years, as reported by twenty studies® *%*. Sixteen studies™ #7913 1518.20.21 rapqrt
information on the percentage of males in the study. These percentages range from 50 to 69.7 percent with a mean of 57.56 percent.
Nine studies reported zero to 87.9 percent of patients had recurrent acute otitis media (rAOM) and 19.5 to 100 percent of patients had
chronic otitis media with effusion (OME) »*° 12161821 " £o1ow up times ranged from two weeks to ten years or until tube extrusion.
Study sample size ranged from 25 to 736 patients with a mean of 136 patients. Studies that reported sample size in terms of ears
enrolled from 50 to 10,000 ears with a mean of 1,050 ears. A median of 7.8 percent of patients (25th percentile: 0%, 75th percentile:
13%) experienced tube blockage. A median of 6.5 percent of ears (25th percentile: 2.8%, 75th percentile: 37.3%) experienced tube
blockage.

9, 11,

Granulation tissue associated with TT placement

Design
Author PMID (recruitment Tube Type Age (SD) rAOM Granulation
Country period) [arm desc.] [min, max] male [COME] Followup N [ears] Tissue Definition
Birck 1267356 prosp cohort (1972- 736
Us 1974) nr nr 59.2 nr 6+ months [2327] [0.17] nr
Goode long-
term T-shaped
Eliachar prosp cohort (1975- | silicone design | 8.33[4.50,
6613541 Israel 1981) tubes 16.00] nr nr 8to72months | 122[203] | [5.91] local granuloma
Levinson [1.00, granulations and
6819525 US prosp cohort 11.004] nr nr 5 months 64 [124] [5.65] discharge
Muenker
6778334 prosp cohort (1966- 631
Germany 1978) nr nr nr nr nr [1060] [1.79] nr
Plotkin 7195446 | prosp cohort (1977- | Castelli 5.20[2.50, polypoid granulations
Us 1979) membrane, 11.00] 60.7 0[100] nr 89 [162] [1.85] fromed around the tube
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Design

Author PMID (recruitment Tube Type Age (SD) rAOM Granulation
Country period) [arm desc.] [min, max] male [COME] Followup N [ears] Tissue Definition
Donaldson
design, silicone
tube (Xomed
X0-1201)
Saki 24303379 prosp cohort (2009- 12t0 18
Iran 2011) nr [0.83, 6.00] 55.8 0[100] months 208 3.37 nr
resulted in granuloma
Tavin 3372141 prosp cohort (1982- | multiple TT 4.80 (1.50) 365t0 728 formation between 90
Us 1985) types [0.33,16.00] | 63.2 nr days 95 [187] [2.14] and 183 days
Shah vent
Valtonen Teflon tube,
10435125 prosp cohort (1983- | inner diameter | 0.84[0.42,
Finland 1984) 1.1mm 1.33] 58.4 34.2[65.8] | 5years 281[281] | [5.69] nr
Smillie [cleft lip palate;
25171763 underwent VT med 3.50
Scotland nres (2002-2012) insertion] [0.60,10.40] | 55 nr nr 60 0 nr
[no cleft lip
Smillie palate;
25171763 underwent VT med 3.50
Scotland nres (2002-2012) insertion] [0.60,10.40] | 55 nr nr 60 1.67 nr
Luo 25465449 prosp nrcs (2011- [tympanostomy | 4.80 (1.00)
China 2012) tube insertion] [2.00, 8.00] 50.9 nr 2 years 55 12.73 granulation formation
[closure of the
lip at the age of
3-4 months and
closure of the
hard and soft
Klockars palate at the
22796197 age of 12 tympanic membrane
Finland rct months] [0.25,0.33] 62 nr nr 44 [2.70] granulation tissue
[closure of the
lip and soft
palate at the
age of 3-4
months and
closure of the
Klockars hard palate at
22796197 the age of 12 tympanic membrane
Finland rct months] [0.25, 0.33] 62 nr nr 49 [2.38] granulation tissue
Paradise prosp rct (1991- Armstrong [TT
11309632 US 1995) nontrial; 5.00 52.6 0[100] ~2 years 6[12] 01[0] fibrosis
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Author PMID
Country

Design
(recruitment
period)

Tube Type
[arm desc.]

Age (SD)
[min, max]

male

rAOM
[COME]

Followup

N [ears]

Granulation
Tissue

Definition

inderwent TT
insertaion at
parents'
discretion]

Armstrong [TT
late treatment;
underwent TT
insertion 6-9
months after
initiaition of
symptoms] 5.00 52.6 0[100]

Paradise prosp rct (1991-

11309632 US 1995) ~2 years 51[102] 1.96 [2.00] fibrosis

Armstrong [TT
early treatment;
underwent TT
insertion at
initiaition of
symptoms] 5.00 52.6 0[100]

Paradise prosp rct (1991-
11309632 US 1995)

~2 years 121[242] | 0[1.24] fibrosis

Twelve studies™ & 101116172227 (renresenting 16 cohorts of patients) report on granulation tissue associated with placement of

tympanostomy tubes (TT). Eight studies report prospective cohorts™ 622232527 t\yg are nonrandomized comparative studies (three
cohorts of patients) **’, and two are randomized controlled trials (5 cohorts of patients) '* %*. Years of recruitment range from 1966
to 2012. Patient age ranged from 0.25 to 16 years, as reported by ten studies® *% 11617222427 'Njine studies reported the percentage of
males in each study, which ranged from 50.9 to 63.2 percent with a mean of 57.5 percent® 1 11 16:17. 2427 "royr studies reported data on
the proportions of patients with recurrent acute otitis media (rAOM) and chronic otitis media with effusion (OME) *®2* %2’ Three
studies reported zero patients with rAOM and 100 percent of patients with chronic OME® %2 One study reported 34.2 percent of
patients with rAOM and 65.8 percent of patients with chronic OME?’. Follow up times ranged from five months to five years. Study
sample size ranged from six patients to 736 with a mean of 162 patients. Studies that reported sample size in terms of ears enrolled 12
to 2,327 ears with a mean of 470 ears. A median of 1.7% of patients (25" percentile: 0%, 75" percentile: 3.4%) experienced
granulation tissue. A median of 2.1 percent of ears (25" percentile: 1.5%, 75" percentile: 4.2%) experienced granulation tissue. The
definitions used for granulation tissue ranged from fibrosis, granulation formation, tympanic membrane granulation tissue,
granulations and discharge, local granuloma, and polyploid granulation formed around the tympanostomy tube.



Premature extrusions associated with TT placement

Design
Author PMID (recruitment Tube Type Age (SD) rAOM Premature
Country period) [arm desc.] [min, max] male [COME] Followup N [ears] Extrusion Definition
Brown 8231117
Us cohort Goode T-tubes | nr nr nr 6 months 168 [328] 0 premature extrusion
in the case with the
shortest duration, tube
extruded after two days
Kokko 1267359 3.167 years as a result of purulent
Finland cohort (1965-1971) | nr nr nr nr (average) [290] [0.24] dischrage
early dislocation of
grommet (but 100 had
Tuli 23119801 extrusion between 0-189
India cohort nr nr 66.7 0[100] nr 100 4.00 days)
one tube found to be
extruded after first visit
Double-flanged, in 5, while one of the
Baarle 1169745 Silastic tubes tubes had to be
Netherlands prosp cohort (Richards) nr nr nr 12+ weeks 60 13.33 removed in the 3 others
Daly 12759263 prosp cohort (1987- 2 or more surgical
Us 1990) nr [0.50, 8.00] 61 nr 31to 8 years 138 [275] [56.00] procedures
extruded spontaneously
Goode long- in the course of middle
term T-shaped ear infections that
Eliachar prosp cohort (1975- | silicone design | 8.33[4.50, occurred in the follow-up
6613541 Israel 1981) tubes 16.00] nr nr 8to 72 months | 122[203] 81.82 period
Hammaren- tympanostomy tube lost
Malmi 17582514 | prosp cohort (2001- 1.90 [1.00, or non-patent during
Finland 2002) nr 4.00] 54 nr 12 months 217 73.74 follow-up (12 months)
undergone insertion of a
Heaton 8877228 | prosp cohort (1986- 5.00[1.00, subsequent tube or
UK 1988) nr 12.00] 60.6 0[100] nr 127 34.65 tubes
pressure
Ida 19324425 equalization extrusions (not
Us prosp cohort tube [0.67, 4.00] nr 0[100] 16 months 50 58.00 otherwise defined)
Khan 16773972 | prosp cohort (2001- 18t0 24
Pakistan 2003) nr [2.00, 40.00] | 66.6 0[100] months 57 [114] [0.88] nr
requiring grommets on
MacKinnon prosp cohort (1965- more than one
4105168 UK 1971) nr =<16.00 nr nr nr 95 [165] 37.89[39.39] occassion




Design

Author PMID (recruitment Tube Type Age (SD) rAOM Premature
Country period) [arm desc.] [min, max] male [COME] Followup N [ears] Extrusion Definition
Shah
Praveen prosp cohort (1998- | ventilation 5.00[1.60,
15992470 UK 2003) tubes 14.50] 64 nr nr 606 [1174] | 8.42 early extrusions
Saki 24303379 prosp cohort (2009- 12t0 18 early extrusion from the
Iran 2011) nr [0.83, 6.00] 55.8 0[100] months 208 5.77 membrane
84
Spielmann prosp cohort (2003- 5.30[0.83, (calculated)
18047760 UK 2004) nr 9.00] 61.4 18.8[81.2] | 3 months [195] 10.71 nr
Shah vent
Valtonen Teflon tube, ventilation tube extruded
10435125 prosp cohort (1983- | inner diameter | 0.84[0.42, early, within two weeks
Finland 1984) 1.1mm 1.33] 58.4 34.2[65.8] | 5years 281 [281] [1.78] post-operatively
[closure of the
lip at the age of
3-4 months and
closure of the
hard and soft
Klockars palate at the
22796197 age of 12
Finland rct months] [0.25, 0.33] 62 nr nr 44 [41.89] extruded or occluded
[closure of the
lip and soft
palate at the
age of 3-4
months and
closure of the
Klockars hard palate at
22796197 the age of 12
Finland rct months] [0.25,0.33] 62 nr nr 49 [39.29] extruded or occluded
Shah pattern
tube [only
sufficient
effusion was
aspirated to
provide clearly
Dawes 1742892 vie of the 3.75[1.08,
UK prosp rct myringotomy] 9.50] 50 nr 18 months 25 [50] 0 nr
Shah pattern
tube [effort was
Dawes 1742892 made to 3.75[1.08,
UK prosp rct aspirate all of 9.50] 50 nr 18 months 25 [50] 2.22 nr




Author PMID
Country

Design
(recruitment
period)

Tube Type
[arm desc.]

Age (SD)
[min, max]

male

rAOM
[COME]

Followup

N [ears]

Premature
Extrusion

Definition

the effusion
using the fine
end (20 gauge)
of a Zoellner
sucker which
was inserted
through the
incision]

El-Sayed
RN16339 Saudi
Arabia

prosp rct

nr

0.14

54.8

nr

6 months

31

6.45

nr

Wallace
15533143 UK

prosp rct (2001-

2002)

Shepard or T
tube [reviewed
at 1 month

only]

7.00 [2.00,
15.00]

69.7

87.9

1 month

29

3.77]

nr

Wallace
15533143 UK

prosp rct (2001-

2002)

Shepard or T
tube [reviewed
at 1 week and
at 1 month]

6.00 [1.00,
13.00]

63.6

75.8

1 month

26

[4.35]

1 month

Paradise
2181158 US

prosp rct/nrcs
(1971-1985)

[underwent
adenoidectomy
(some control
subjects
received
adenoidectomy
but not included
in N_patients)]

nr

67

nr

nr

97

[5.60]

perforations remaining
unhealed for periods of
10 months to 4.5 years

Twenty studies
tubes (TT). Fifteen studies were cohorts
randomized control trial design

6, 8, 10, 16, 18, 20, 27-40

6, 10, 20, 30

8, 16, 18, 27-29, 31-36, 38-40

(12 prospective

8, 16, 18, 27, 29, 31-34, 36, 38, 40

(representing 23 cohorts) report on premature extrusion associated with placement of tympanostomy
), four studies employed a
, and one study employed a combined RCT/NRCS design®’. Years of recruitment range from

1972 to 2012. Patient age ranged from 0.14 to 16 years, as reported by 15 studies® & 0 16:18.20.27,2934.36.38 parcantages of males
enrolled in fourteen studies ranged from 50 to 69.7 percent with a mean of 60.45 percent® 0 16 18,20.27,29-32,34,37-39 Eiaht studies
reported zero to 87.9 percent of E!:)atients had recurrent acute otitis media (rAOM) and 65.8 to 100 percent of patients had chronic otitis
media with effusion (OME) 18 20:27:3234.39 410w up times ranged from three weeks to five years. Study sample size ranged from
25 to 606 patients with a mean of 120 patients. Studies that report sample size in terms of ears enrolled 50 to 1,174 ears with a mean
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of 285 ears. A median of 9.6 percent of patients (25" percentile: 4%, 75" percentile: 37.9%) experienced premature extrusions. A
median of 5.0 percent of ears (25™ percentile: 1.8%, 75" percentile: 39.4%) experienced premature extrusions.

TT displacement associated with TT placement

Design
Author PMID (recruitment Tube Type Age (SD) rAOM
Country period) [arm desc.] [min, max] male [COME] Followup N [ears] TT Displacement | Definition
Kokko 1267359 3.167 years slippage of TT into
Finland cohort (1965-1971) | nr nr nr nr (average) [290] [0.69] tympanum
Birck 1267356 prosp cohort (1972- 736
Us 1974) nr nr 59.2 nr 6+ months [2327] [0.60] tubes in tympanum
Fiebach
3570884 prosp cohort (1979- 534
Germany 1984) nr [1.00, 6.00] 60.5 nr nr [1000] 0.37 nr
Fior 6526581 prosp cohort (1968- 3.00[0.33, Migration of the tube
Italy 1978) Shepard type 6.00] 60.6 100 [0] 5to 15 years 61 [108] [0.93] into the tympanic cavity
Pappas 1974,
Shah 1971
(Exmoor 142,
Shepard 137,
Bobbin 132,
Arrow 58, Shah
131, Armstrong
138, Colar
Mackenzie prosp cohort (1978- | Button 141, 10.80 [0.75,
6541254 UK 1980) Paparella 60) 77.00] 58.3 0[100] 2.25 years 588[939] | [2.34] nr
Muenker
6778334 prosp cohort (1966- 631 extrusion into the
Germany 1978) nr nr nr nr nr [1060] [0.75] tympanic cavity
Saki 24303379 prosp cohort (2009- 12t0 18 displacement into the
Iran 2011) nr [0.83, 6.00] 55.8 0[100] months 208 0.48 middle ear
Shepherd tubes
[TTand TT+
Gates 3683478 prosp rct (1980- adenoidectomy tube extruded into the
Us 1984) arms] [4.00, 8.00] 59 0[100] 2 years 253 1.19 middle ear

Eight studies report on tympanostomy tube displacement associated with placement of tympanostomy tubes (TT) > 12 16:23.35,41-43

Seven studies™ 4 1%-2% 324192 \yere cohorts (6 prospective™ 12 1% 2% 41 42) ‘and one study employed a randomized control trial design®.
Years of recruitment range from 1965 to 2011. Patient age ranged from 0.33 to 77 years, as reported by five studies'* ** *** (4 of the
5 studies reported a maximum age < 8 years™> ***%). Percentages of males enrolled in these studies ranged from 55.8 to 60.6 percent
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with a mean of 58.9 percent® **1®%#* Three studies reported zero percent of patients had recurrent acute otitis media (rAOM) and
100 percent of patients had chronic otitis media with effusion (OME) *?'®*3_ One study reported 100 percent of patients had rAOM
and zero percent of patients had chronic OME*. Follow up times ranged from six months to 15 years. Study sample size ranged from
61 to 736 patients with a mean of 431 patients. Studies that reported sample size in terms of ears enrolled 108 to 2,327 ears with a
mean of 954 ears. A median of 0.48 percent of patients (minimum 0.37%, maximum: 1.19%) experienced TT displacement. A
median of 0.75 percent of ears (25" percentile: 0.7%, 75" percentile: 0.9%) experienced TT displacement.

Persistent perforations associated with TT placement

Design
Author PMID (recruitment Tube Type Age (SD) rAOM Persistent
Country period) [arm desc.] [min, max] male [COME] Followup N [ears] Perforations Definition
93 standard
polyethylene at least 1 year
Golz 10187945 retro cohort (1980- | tubes, 7 Goode | 4.20 (1.40) after extrusion 1360
US, Israel 1994) T tubes [0.83,10.00] | 55 91[7.5] or removal [2604] [3.06] nr
perforations persisted in
Brown 8231117 tympanic membranes
Us cohort Goode T-tubes | nr nr nr 6 months 168 [328] | [2.44] after extraction
Debruyne
3799183 906 perforations persisted >
Belgium cohort nr 2.70+ 55.4 nr 0.5to 6 years [1685] [1.27] 6 months
dry perforation (central
2-3 mm pars tensa
Kokko 1267359 3.167 years defect); perforation with
Finland cohort (1965-1971) | nr nr nr nr (average) [290] [1.72] discharge
Tuli 23119801
India cohort nr nr 66.7 0[100] nr 100 8.00 permanent perforation
Double-flanged,
Baarle 1169745 Silastic tubes perforation remained 2
Netherlands prosp cohort (Richards) nr nr nr 12+ weeks 60 1.67 months later
Birck 1267356 prosp cohort (1972- 736
Us 1974) nr nr 59.2 nr 6+ months [2327] 1.90 M.T. perforation
Carignan
17049144 prosp cohort (2003- perforations persisted >
Canada 2004) Goode T-tubes | 5.70 62 71[29] 18 months [64] 1.79 6 months
Paparella Il
Chevretton ventilation 10.10[6.10,
3427802 UK prosp cohort tubes 18.20] nr nr 6 months 36 2.78 nr
Paparella Il
Chevretton ventilation 10.10[6.10,
3427802 UK prosp cohort tubes 18.20] nr nr 6 months 30 20.00 nr
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Design

Author PMID (recruitment Tube Type Age (SD) rAOM Persistent
Country period) [arm desc.] [min, max] male [COME] Followup N [ears] Perforations Definition
Costa 3472336 perforation of the
Brazil prosp cohort nr nr nr 0[100] nr 79 2.53 eardrum
Daly 12759263 prosp cohort (1987-
Us 1990) nr [0.50, 8.00] 61 nr 31to 8 years 138[275] | [67.64] perforation (no tube)
De Beer
15224825 prosp cohort (1982-
Netherlands 1983) nr nr 47 nr 18 years 51[101] [5.94] nr
De Beer
15224825 prosp cohort (1982-
Netherlands 1983) nr nr 48 nr 18 years 132[258] | [1.16] nr
Debruyne 45.2 (ears)
3177616 [54.8 906 perforations persisted >
Belgium prosp cohort grommets 4.92 nr (ears)] until extrusion [1685] 1.14 6 months
Goode long-
term T-shaped
Eliachar prosp cohort (1975- | silicone design | 8.33[4.50, permanent unhealed
6613541 Israel 1981) tubes 16.00] nr nr 8to 72 months | 122[203] | [3.94] perforations
Fiebach
3570884 prosp cohort (1979- 534 lasting perforation of the
Germany 1984) nr [1.00, 6.00] 60.5 nr nr [1000] [0.94] tympanic membrane
Persistent perforation of
the tympanic membrane
Fior 6526581 prosp cohort (1968- 3.00[0.33, following extrusion of
Italy 1978) Shepard type 6.00] 60.6 100 [0] 51to 15 years 61 [108] [5.56] the tube
Tympovent 0.9
mm diameter
straight
Florentzson fluoroplastic
22648089 prosp cohort tube from Atos
Sweden (1/1996-12/1996) Medical 3.90 61 nr 10 years 155[280] | [2.1] permanent perforations
Armstrong
Hampton ventilation 17 months tympanic membrane
9118580 Ireland | prosp cohort tubes [0.75,10.25] | 58.7 nr (mean) 109 [218] | [2.75] perforations
Khan 16773972 | prosp cohort (2001- 18t0 24
Pakistan 2003) nr [2.00, 40.00] | 66.6 0[100] months 57 [114] 2.63 nr
Donaldson,
Shephard,
Levine 8179266 Paparella or tympanic membrane
Us prosp cohort Reuter/bobhin [0.50, 8.00] nr 0[100] 4 years (mean) | 149 14.09 perforations
MacKinnon prosp cohort (1965- perforation after removal
4105168 UK 1971) nr =<16.00 nr nr nr 95 [165] [3.03] of grommets
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Design

Author PMID (recruitment Tube Type Age (SD) rAOM Persistent
Country period) [arm desc.] [min, max] male [COME] Followup N [ears] Perforations Definition
Pappas 1974,
Shah 1971
(Exmoor 142,
Shepard 137,
Bobbin 132,
Arrow 58, Shah
131, Armstrong
138, Colar
Mackenzie prosp cohort (1978- | Button 141, 10.80 [0.75, perforation at long term
6541254 UK 1980) Paparella 60) 77.00] 58.3 0[100] 2.25 years 588[939] | 0.34 flu
Muenker
6778334 prosp cohort (1966- 631
Germany 1978) nr nr nr nr nr [1060] [2.45] nr
Short-term
ventilation
tubes,
made of
silicone,
measuring 1.2
Pereira prosp cohort (2001- | x 2.6 mm, type | 2.89 (1.54)
16446953 Brazil | 2002) Donaldson [0.92,9.33] 60 69.3[30.7] | 38 months 75 [150] [2.05] nr
Castelli
membrane,
Donaldson
design, silicone
Plotkin 7195446 | prosp cohort (1977- | tube (Xomed 5.20[2.50, perforation for = 6
us 1979) X0-1201) 11.00] 60.7 0[100] nr 89 [162] [2.00] months
Amstrong
grommt or
Postma 9350484 | prosp cohort (1988- | straight
Us 1991) Armstrong nr nr nr until extruded 346 5.20 nr
Powell prosp cohort (2004- 9 weeks to 10
25598389 UK 2005) nr 4.60 nr nr years 89 6.67 nr
Xomed silicone
Goode T-Tubes
(1.1 mm.
internal
Rothera prosp cohort (1980- | diameter, 12
4040147 UK 1982) mm. length) nr nr 0[100] 30 months 73 [131] [3.82] central perforations
Saki 24303379 prosp cohort (2009- 121018
Iran 2011) nr [0.83, 6.00] 55.8 0[100] months 208 240
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Design

Author PMID (recruitment Tube Type Age (SD) rAOM Persistent
Country period) [arm desc.] [min, max] male [COME] Followup N [ears] Perforations Definition
Siddiqui prosp cohort (1987- | Mangat tube mode 5.00 perforation at a year
9225174 UK 1992) (Xomed) [0.50,14.00] | 61.8 0[100] 3 years 191[322] | [5.28] follow-up
Suetake prosp cohort (1986- 6.20 (2.00)
2239252 Japan 1987) nr [3.00,11.00] | 59.6 0[100] nr 52 [90] [14.55] nr
Tos 985199
Denmark prosp cohort nr nr 14 nr 11to 8 years 109 2.75 nr
Shah vent
Valtonen Teflon tube,
10435125 prosp cohort (1983- | inner diameter | 0.84[0.42,
Finland 1984) 1.1mm 1.33] 58.4 34.2[65.8] | 5years 281[281] | [2.49] nr
Shah vent
Valtonen Teflon tube,
12150521 prosp cohort (1983- | inner diameter | 0.84[0.42,
Finland 1984) 1.1mm 1.33] 58.4 34.2[65.8] | 5years 47 [47) [0] nr
Shah vent
Valtonen Teflon tube,
12150521 prosp cohort (1983- | inner diameter | 0.84[0.42,
Finland 1984) 1.1mm 1.33] 58.4 34.2[65.8] | 5years 281[281] | [4.63] nr
Valtonen
15837895 prosp cohort (1983- | Shah vent 15.10[14.10, 14.0t014.8
Finland 1984) Teflon tube 15.90] 57 33.3[66.7] | years 237[237] | [1.69] nr
Valtonen
15837896 prosp cohort (1983- 15.10[14.10,
Finland 1984) nr 15.90] 57.1 nr 14 years 237[237] | [1.27] nr
Valtonen Shah vent
16094135 prosp cohort (1983- | Teflon tube
Finland 1993) (Xomed) nr 51.4 0[100] 510 7.2 years 72 [124] 6.94 nr
Van
Cauwenberge 5t0 120
576016 Belgium | prosp cohort nr [2.00,14.00] | 49.3 0[100] months 148 2.70
Shepard
grommet, Shah
vent tube,
Sheehy collar
Walker 9287928 button vent
Australia prosp cohort tube 3.80 nr 12 [85] until extrusion 106 [0.47] nr
Goode T-tubes,
Armstrong
Teflon, Reuter-
Weigel 2645490 | prosp cohort (1983- | Bobbin 3.800.60,
Us 1984) Stainless Steel, | 13.00] 59 45[41] 21 months 75 [150] [6.00] nr
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Design

Author PMID (recruitment Tube Type Age (SD) rAOM Persistent
Country period) [arm desc.] [min, max] male [COME] Followup N [ears] Perforations Definition
Shepard Teflon
[positive history
of otitis media
De Beer and no
16151352 ventilation tube
Netherlands prosp ncrs insertion] nr nr nr 16 years 224 [1.34] at 18 years old
[positive history
De Beer of otitis media
16151352 and ventilation
Netherlands prosp ncrs tube insertion] nr nr nr 16 years 59 [6.78] at 18 years old
Smillie [cleft lip palate;
25171763 underwent VT med 3.50 tympanic membrane
Scotland nres (2002-2012) insertion] [0.60,10.40] | 55 nr nr 60 6.67 perforation
[no cleft lip
Smillie palate;
25171763 underwent VT med 3.50 tympanic membrane
Scotland nres (2002-2012) insertion] [0.60,10.40] | 55 nr nr 60 5.00 perforation
Hormann -lowa-
Kollectiv
1816937 7.43[5.00,
Germany prosp nrcs [cleft palate] 10.00] nr nr 8 years 126[252] | 8.73 9 perforation
Hormann -lowa-
Kollectiv
1816937 14.70[11.00, eardrum perforation at
Germany prosp nrcs nr 19.00] nr nr nr 58 [116] [9.48] the time of followup
Velepic
21397957 prosp nrcs (2004- 5.44[2.00,
Croatia 2009) nr 12.00] nr 0[100] nr [161] [0] eardrum peforation
[closure of the
lip at the age of
3-4 months and
closure of the
hard and soft
Klockars palate at the
22796197 age of 12 tympanic membrane
Finland rct months] [0.25, 0.33] 62 nr nr 44 2.70 perforation
[closure of the
lip and soft
Klockars palate at the
22796197 age of 3-4 tympanic membrane
Finland rct months and [0.25,0.33] 62 nr nr 49 [1.19] perforation
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Author PMID
Country

Design
(recruitment
period)

Tube Type
[arm desc.]

Age (SD)
[min, max]

male

rAOM
[COME]

Followup

N [ears]

Persistent
Perforations

Definition

closure of the
hard palate at
the age of 12
months]

De Eredita
16406076 ltaly

prosp rct (2001-
2003)

Teflon Shah
mini ventl tube
[Myringotomy
with tube
insertion
(M&T)]

3.70 [2.00,
6.00]

nr

0 [100]

1 year

15

persistent TM
perforation after 1 year

De Eredita
16406076 ltaly

prosp rct (2001-
2003)

Teflon Shah
mini ventl tube
[contact-diode
laser
myringotomy
only (CDLM)]

3.70[2.00,
6.00]

nr

0 [100]

1 year

15

6.67

persistent TM
perforation after 1 year

Gates 3683478
us

prosp rct (1980-
1984)

Shepherd tubes
[TTand TT+
adenoidectomy
arms]

[4.00, 8.00]

59

0 [100]

2 years

253

1.19

persistent unilateral
perforation of the
tympanic membrane

Paradise
11309632 US

prosp rct (1991-
1995)

Armstrong [TT
nontrial;
inderwent TT
insertaion at
parents'
discretion]

5.00

52.6

0 [100]

~2 years

6 [12]

0[0]

perforation with or
without other
abnormality

Paradise
11309632 US

prosp rct (1991-
1995)

Armstrong [TT
late treatment;
underwent TT
insertion 6-9
months after
initiaition of
symptoms]

5.00

52.6

0 [100]

~2 years

51[102]

3.92 [1.96]

perforation with or
without other
abnormality

Paradise
11309632 US

prosp rct (1991-
1995)

Armstrong [TT
early treatment;
underwent TT
insertion at
initiaition of
symptoms]

5.00

52.6

0 [100]

~2 years

121 [242]

4.96 [2.48]

perforation with or
without other
abnormality
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Forty-eight studies® & 10 12 14, 16,1719, 21, 23-25, 27-29, 34-36,39-68 anyresenting 58 cohorts) report on persistent perforations associated with

placement of tympanostomy tubes (TT). Forty studies were cohorts™ 8 12 14.16.19.21,23, 25, 27-29, 34-36, 39-42, 44-47, 49, 50, 52-54, 36-67 (355
prospective> & 12 14.16.19, 21, 23,25, 27, 29, 34, 36, 40-42, 44-47, 50, 52,54, 5667 1 retrospective®), four studies were non-randomized comparative
studies'” *®*> % and four studies employed a randomized control trial design'® #* **>!, Years of recruitment range from 1965 to 2012.
Patient age ranged from 0.25 to 77 years, as reported by 35 studies® 1% 1 1416, 17, 19,21, 24,25, 27, 29, 34, 36, 41-45, 49-57, 60, 61, 64-68 34 f the 35
studies reported a maximum age < 19 yearSS, 10, 14, 16, 17, 19, 21, 24, 25, 27, 29, 34, 36, 41-45, 49-57, 60, 61, 64-68
studies ranged from 14 to 66.7 percent with a mean of 56.4 percent, as reported in 30 studies
54, 57.6067 Ty\venty-six studies reported on average 19 percent (range: 0-100%) of patients had recurrent acute otitis media (rAOM) and
on average 80.4 percent (range: 0-100%) had chronic otitis media with effusion (OME) 12 16 19 21, 24,25, 27, 34,39, 42-44, 46, 50, 51, 53, 56, 57, 59-61,
63,6568 " Follow up times ranged from twelve weeks to 14.8 years or until tube extrusion. Study sample size ranged from 6 to 1,360
patients with a mean of 202 patients. Studies that reported sample size in terms of ears enrolled 12 to 2,604 ears with a mean of 455
ears. A median of 2.75 percent of patients (25" percentile: 1.8%, 75™ percentile: 6.7%) experienced persistent perforations. A median
of 2.45 percent of ears (25" percentile: 1.3%, 75™ percentile: 4.6%) experienced persistent perforation.

). Percentages of males enrolled in these
5,10, 12, 16, 17, 21, 24, 25, 27, 29, 34, 39, 41-44, 47, 49, 52-

Myringosclerosis associated with TT placement

Design
Author PMID (recruitment Tube Type Age (SD) rAOM
Country period) [arm desc.] [min, max] male [COME] Followup N [ears] Myringosclerosis | Definition
Paparella type-
1, type-2,
Shepard
Grommet or
Modified T
Ahmet 11271428 | prosp cohort (1988- | tympanostomy
Turkey 1997) tubes nr 58 nr nr 251[431] | [49.88] nr
Birck 1267356 prosp cohort (1972- 736 tympanosclerosis (43
Us 1974) nr nr 59.2 nr 6+ months [2327] 0.95 tube insertions)
Paparella Il
Chevretton ventilation 10.10[6.10,
3427802 UK prosp cohort tubes 18.20] nr nr 6 months 36 80.56 nr
Paparella Il
Chevretton ventilation 10.10[6.10,
3427802 UK prosp cohort tubes 18.20] nr nr 6 months 30 70.00 nr
Daly 12759263 prosp cohort (1987-
Us 1990) nr [0.50, 8.00] 61 nr 31to 8 years 138[275] | [49.82] myringosclerosis
De Beer
15224825 prosp cohort (1982-
Netherlands 1983) nr nr 47 nr 18 years 51[101] [64.36] nr
De Beer prosp cohort (1982- | nr nr 48 nr 18 years 132[258] | [8.91] nr
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Design

Author PMID (recruitment Tube Type Age (SD) rAOM
Country period) [arm desc.] [min, max] male [COME] Followup N [ears] Myringosclerosis | Definition
15224825 1983)
Netherlands
Fiebach
3570884 prosp cohort (1979- 534
Germany 1984) nr [1.00, 6.00] 60.5 nr nr [1000] [11.29] scarring or calcification
Friedman
11551611 US prosp cohort nr [0.08,30.00] | 60.1 nr nr 137 12.41 nr
Friedman tympanosclerosis in at
11551611 US prosp cohort nr [0.08,30.00] | 60.1 nr nr 81 34.57 least one ear
Gundersen polyethylene 7.50 [1.00,
1267702 Norway | prosp cohort ventilating tube | 14.00] nr 0[100] 2to 11 years 100[196] | [11.22] nr
Khan 16773972 | prosp cohort (2001- 18t0 24
Pakistan 2003) nr [2.00, 40.00] | 66.6 0[100] months 57 [114] [5.26] nr
Pappas 1974,
Shah 1971
(Exmoor 142,
Shepard 137,
Bobbin 132,
Arrow 58, Shah
131, Armstrong
138, Colar
Mackenzie prosp cohort (1978- | Button 141, 10.80 [0.75, tympanosclerosis at
6541254 UK 1980) Paparella 60) 77.00] 58.3 0[100] 2.25 years 588[939] | 0.68 long term flu
Short-term
ventilation
tubes,
made of
silicone,
measuring 1.2
Pereira prosp cohort (2001- | x 2.6 mm, type | 2.89 (1.54)
16446953 Brazil | 2002) Donaldson [0.92,9.33] 60 69.3[30.7] | 38 months 75 [150] [2.74] nr
Saki 24303379 prosp cohort (2009- 121018
Iran 2011) nr [0.83, 6.00] 55.8 0[100] months 208 37.98 after extrusion of the VT
Slack 6470572 Shepard
UK prosp cohort grommet [4.00,10.00] | nr nr 21 months 124 56.45 tympanosclerosis
Stenstrom 83 in surgical
16330739 prosp cohort (1985- | group received
Canada 1989) T-type VTs 11.60 (4.30) | 60 nr 6 to 10 years 38 65.79 nr
Stenstrom 83 in surgical
16330739 prosp cohort (1985- | group received
Canada 1989) T-type VTs 12.30(3.80) | 52 nr 6to 10 years 27 14.81 nr
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Design

Author PMID (recruitment Tube Type Age (SD) rAOM

Country period) [arm desc.] [min, max] male [COME] Followup N [ears] Myringosclerosis | Definition

Tos 3814387 prosp cohort (1970-

Denmark 1975) nr nr nr nr nr 278[527] | 33.45 tympanosclerosis

Tos 985199

Denmark prosp cohort nr nr 14 nr 110 8 years 109 22.94 diffuse tympanosclerosis

Valtonen

15837896 prosp cohort (1983- 15.10[14.10, tympanosclerosis

Finland 1984) nr 15.90] 57.1 nr 14 years 237[237] | 1.27 (patients 16, 127, 133)

17.70 (3.50)
Daly 9738746 cross-sectional [children [13.00,
Us (1985-1990) treated with TT] | 28.00] 61 0[100] nr 108 61.00 8- to 12-year-olds
[positive history
of otitis media

De Beer and no

16151352 ventilation tube

Netherlands prosp ncrs insertion] nr nr nr 16 years 224 8.93 at 18 years

[positive history

De Beer of otitis media

16151352 and ventilation

Netherlands prosp ncrs tube insertion] nr nr nr 16 years 59 55.93 at 18 years

Smillie [cleft lip palate;

25171763 underwent VT med 3.50

Scotland nres (2002-2012) insertion] [0.60,10.40] | 55 nr nr 60 0 tympanosclerosis

[no cleft lip

Smillie palate;

25171763 underwent VT med 3.50

Scotland nres (2002-2012) insertion] [0.60,10.40] | 55 nr nr 60 5.00 tympanosclerosis

Luo 25465449 prosp nrcs (2011- [tympanostomy | 4.80 (1.00)

China 2012) tube insertion] [2.00, 8.00] 50.9 nr 2 years 55 34.55 myringosclerosis
myringosclerosis (There
was no significant
difference in the
incidence of
myringosclerosis

Velepic between the two groups

21397957 prosp nrcs (2004- 5.44[2.00, (chi-square = 0.171; ss

Croatia 2009) nr 12.00] nr 0[100] nr [161] [26.09] =1; p=0.680))

Shah pattern
tube [only
sufficient
Dawes 1742892 effusion was 3.75[1.08,
UK prosp rct aspirated to 9.50] 50 nr 18 months 25 [50] [51.43] tympanosclerosis
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Author PMID
Country

Design
(recruitment
period)

Tube Type
[arm desc.]

Age (SD)
[min, max]

male

rAOM
[COME]

Followup

N [ears]

Myringosclerosis

Definition

provide clearly
vie of the
myringotomy]

Dawes 1742892
UK

prosp rct

Shah pattern
tube [effort was
made to
aspirate all of
the effusion
using the fine
end (20 gauge)
of a Zoellner
sucker which
was inserted
through the
incision]

3.75[1.08,
9.50]

50

nr

18 months

25 [50]

[42.86]

tympanosclerosis

Paradise
11309632 US

prosp rct (1991-

1995)

Armstrong [TT
nontrial;
inderwent TT
insertaion at
parents'
discretion]

5.00

52.6

0 [100]

~2 years

6[12]

0[0]

tympanosclerosis

Paradise
11309632 US

prosp rct (1991-

1995)

Armstrong [TT
late treatment;
underwent TT
insertion 6-9
months after
initiaition of
symptoms]

5.00

52.6

0 [100]

~2 years

51[102]

5.88 [9.80]

tympanosclerosis

Paradise
11309632 US

prosp rct (1991-

1995)

Armstrong [TT

early treatment;

underwent TT
insertion at
initiaition of
symptoms]

5.00

52.6

0 [100]

~2 years

121 [242]

3.31[4.13]

tympanosclerosis

Twenty-four studies™ & 12 16. 17, 24,29, 34,41, 45,47, 48, 57, 62, 64, 68-75 ranyresenting 33 cohorts) report on myringosclerosis associated with

placement of tympanostomy tubes (TT). Seventeen studies were prospective cohorts™ 1 1629 34,41, 45,47, 57, 62,64, 70-75 ‘anq gne study

employed a cross-sectional design®, four studies were nonrandomized comparative studies*™ *"%¢®8 and two studies employed a
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randomized control trial design® 2. Years of recruitment range from 1965 to 2011. Patient age ranged from 0.08 to 77, as reported by
18 StUdieSG' 11, 12, 16, 17, 24, 29, 34, 41, 45, 57, 64, 68-71, 73, 74 (15 Of the 18 studies reported a maximum age < 19 years6’ 11, 16, 17, 24, 29, 41, 45, 57, 64, 68, 70,
173,74 "percentages of males enrolled in these studies ranged from 14 to 66.6 percent with a mean of 54.3 percent™ & 11 1216, 17,2429,
34.41,47,57,62,64,89.70.74 _geven studies reported zero percent of patients had recurrent acute otitis media (FAOM) and 100 percent of
patients had chronic otitis media with effusion (OME) 2 1-24:34.68.69. 71 “One study reported 69.3 percent of patients had rAOM and
30.7 percent of patients had chronic OME®". Follow up times ranged from six months to 16 years. Study sample size ranged from 6 to
736 patients with a mean of 150 patients. Studies that reported sample size in terms of ears enrolled 12 to 2,327 ears with a mean of
399 ears. A median of 18.9 percent of patients (25" percentile: 3.3%, 75" percentile: 55.9%) experienced myringosclerosis. A median
of 11.3 percent of ears (25" percentile: 5.3%, 75" percentile: 49.8%) experienced myringosclerosis.

Atrophy, atelectasis or retraction associated with TT placement

Design Atrophy
Author PMID (recruitment Tube Type Age (SD) rAOM Atelectasis
Country period) [arm desc.] [min, max] male [COME] Followup N [ears] Retraction Definition
Bonding [=<3.00, 16 to 48 diffuse atrophy of the
4215997 US cohort (1967-1969) | nr 4.00] 66.7 0[100] months 108[175] | 13.89 tympanic membrane
Bonding
4702615
Denmark cohort grommets nr 66.7 0[100] nr 117]188] | 8.55 atrophic drum
Daly 12759263 prosp cohort (1987-
Us 1990) nr [0.50, 8.00] 61 nr 31to 8 years 138[275] | [66.18] atrophy
retraction pockets (75 in
Goode long- the attic, 82 - both in the
term T-shaped attic and posterior
Eliachar prosp cohort (1975- | silicone design | 8.33[4.50, superior quandrant and
6613541 Israel 1981) tubes 16.00] nr nr 8to 72 months | 122[203] | 100 38 had other variations)
Fior 6526581 prosp cohort (1968- 3.00[0.33,
Italy 1978) Shepard type 6.00] 60.6 100 [0] 5to 15 years 61 [108] [5.56] tympanic atrophy
Donaldson
tubes, Reuter
Bobbin tubes,
prosp cohort (1987- | Shepard tubes severe pars tensa
Li 10547462 US | 1991) or other nr 57 0[100] 410 6 years 109 [214] | 42.86 retraction
Short-term
ventilation
tubes,
made of
silicone,
measuring 1.2
Pereira prosp cohort (2001- | x 2.6 mm, type | 2.89 (1.54)
16446953 Brazil | 2002) Donaldson [0.92,9.33] 60 69.3[30.7] | 38 months 75 [150] 39.73 nr
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Design Atrophy
Author PMID (recruitment Tube Type Age (SD) rAOM Atelectasis
Country period) [arm desc.] [min, max] male [COME] Followup N [ears] Retraction Definition
otolaryngology-clinic-
diagnosed tympanic
Powell prosp cohort (2004- 9 weeks to 10 membrane retraction
25598389 UK 2005) nr 4.60 nr nr years 89 12.00 pocket
Shah
Praveen prosp cohort (1998- | ventilation 5.00[1.60, 606 attic reaction post-
15992470 UK 2003) tubes 14.50] 64 nr nr [1174] [4.43] operatively
Saki 24303379 prosp cohort (2009- 12t0 18 tympanic membrane
Iran 2011) nr [0.83, 6.00] 55.8 0[100] months 208 27.88 atrophy
Tos 3814387 prosp cohort (1970-
Denmark 1975) nr nr nr nr nr 278[527] | [14.36] atrophy
Adhesive otitis with
retracted, immobile
drum, an entirely or
partially atelectatic
Tos 985199 middle ear, and poor
Denmark prosp cohort nr nr 14 nr 11to 8 years 109 5.50 tubal function
Shah vent
Valtonen Teflon tube, retraction of pars
12150521 prosp cohort (1983- | inner diameter | 0.84[0.42, flaccida (3); retraction of
Finland 1984) 1.1mm 1.33] 58.4 34.2[65.8] | 5years 47 [47) 10.64 pars tensa (2)
Shah vent
Valtonen Teflon tube, retraction of pars
12150521 prosp cohort (1983- | inner diameter | 0.84[0.42, flaccida (20); retraction
Finland 1984) 1.1mm 1.33] 58.4 34.2165.8] | 5years 281[281] | 16.73 of pars tensa (27)
Valtonen
15837895 prosp cohort (1983- | Shah vent 15.10[14.10, 14.0t014.8
Finland 1984) Teflon tube 15.90] 57 33.3[66.7] | years 237[237] | [21.94] TM retractions
Valtonen
15837896 prosp cohort (1983- 15.10[14.10,
Finland 1984) nr 15.90] 57.1 nr 14 years 237[237] | [2.95] TM retraction
Valtonen Shah vent
16094135 prosp cohort (1983- | Teflon tube pars tensa retraction of
Finland 1993) (Xomed) nr 51.4 0[100] 5t0 7.2 years 72 [124] 12.50 tympanic membrane
[adolescents
and young
Daly 9738746 cross-sectional adults treated 6.40 (1.30)
Us (1979-1985) with TT] [5.00,12.00] | 63 0[100] nr 150 18.00 severe TM retraction
17.70 (3.50)
Daly 9738746 cross-sectional [children [13.00,
Us (1985-1990) treated with TT] | 28.00] 61 0[100] nr 108 4.00 severe TM retraction
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Design Atrophy
Author PMID (recruitment Tube Type Age (SD) rAOM Atelectasis
Country period) [arm desc.] [min, max] male [COME] Followup N [ears] Retraction Definition
[positive history
of otitis media
De Beer and no
16151352 ventilation tube
Netherlands prosp ncrs insertion] nr nr nr 16 years 224 6.70 atrophy at 18 years
[positive history
De Beer of otitis media
16151352 and ventilation
Netherlands prosp ncrs tube insertion] nr nr nr 16 years 59 20.34 atrophy at 18 years
Smillie [cleft lip palate;
25171763 underwent VT med 3.50
Scotland nres (2002-2012) insertion] [0.60,10.40] | 55 nr nr 60 0 attic retraction
[no cleft lip
Smillie palate; retracted tympanic
25171763 underwent VT med 3.50 membrane; attic
Scotland nres (2002-2012) insertion] [0.60,10.40] | 55 nr nr 60 2.33 retraction
Hormann -lowa-
Kollectiv
1816937 7.43[5.00,
Germany prosp nrcs [cleft palate] 10.00] nr nr 8 years 126 [252] | 6.35 retraction and atrophy
Velepic
21397957 prosp nrcs (2004- 5.442.00,
Croatia 2009) nr 12.00] nr 0[100] nr [161] [3.11] Severe Attic retractions
Armstrong [TT
nontrial;
inderwent TT
insertaion at
Paradise prosp rct (1991- parents'
11309632 US 1995) discretion] 5.00 52.6 0[100] ~2 years 6[12) [66.67] segmental atrophy
Armstrong [TT
late treatment;
underwent TT
insertion 6-9
months after
Paradise prosp rct (1991- initiaition of
11309632 US 1995) symptoms] 5.00 52.6 0[100] ~2 years 51[102] [30.39] segmental atrophy
Armstrong [TT
early treatment;
underwent TT
Paradise prosp rct (1991- insertion at
11309632 US 1995) initiaition of 5.00 52.6 0[100] ~2 years 121[242] | [40.08] segmental atrophy
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Design Atrophy
Author PMID (recruitment Tube Type Age (SD) rAOM Atelectasis
Country period) [arm desc.] [min, max] male [COME] Followup N [ears] Retraction Definition
symptoms]

8.14,16,17,24, 29, 35, 42,48, 55, 57, 62-66, 68, 69. 7578 (ranresenting 28 cohorts) report on atrophy atelectasis retraction

associated with placement of tympanostomy tubes (TT). Sixteen studies were cohorts® 14 1629 38,4257, 62:66. 7578 (7 4 hraspective
29,38,42,51,62:66, 75,78y " g study was cross-sectional®, four studies were non-randomized comparative studies™” %> and one study
employed a randomized control trial design®’. Years of recruitment range from 1967 to 2012. Patient age ranged from 0.33 to 28
years, as reported by 16 studies® 1 16 17:24 29, 38, 42,55, 57, 64-66,68,69. 77 3| hyt one cohort reported a maximum age < 16 years).
Percentages of males enrolled in these studies ranged from 14 to 66.7 percent with a mean of 56.2 percent!® /- 24 29. 38,42, 57, 62-66, 69, 76-
"8 Twelve studies reported on average 16.9 percent (range: 0-100%) of patients had recurrent acute otitis media (rAOM) and on
average 83.1 percent (range: 0-100%) had chronic otitis media with effusion (OME) 16 24 42.57.63.65.66,68,69.76-78 "o 1ovy up times
ranged from nine weeks to 14.8 years. Study sample size ranged from 6 to 606 patients with a mean of 143 patients. Studies that
reported sample size in terms of ears enrolled 12 to 1,174 ears with a mean of 248 ears. A median of 12.25 percent of patients (25"
percentile: 6.4%, 75" percentile: 20.3%) experienced atrophy atelectasis retraction. A median of 18.2 percent of ears (25" percentile:
4.4%, 75" percentile: 40.1%) experienced atrophy atelectasis retraction.

Twenty-two studies
8, 14, 16,

Cholesteotoma associated with TT placement

Design
Author PMID (recruitment Tube Type Age (SD) rAOM
Country period) [arm desc.] [min, max] male [COME] Followup N [ears] Cholesteotoma Definition
Djurhuus first-time surgically
25724629 retro cohort (1997- treated middle ear
Denmark 2011) nr nr nr nr nr 217206 0.17 cholesteatoma
developed behind an
intact drum or next to a
perforation at or near
the site of the tube
insertion, in the
mesotympanum or
hypotympanum;
"homemade" diagnosis was made
polyethylene according to
tubes in 5143 microscopic findings on
ears, Goode T- 11.4 (ears) examination of the drum
Golz 10406312 retro cohort (1978- | tubes in 432 4.80 (2.60) [88.6 2829 by CT of the ears and
Israel 1997) ears [1.20,14.00] | 54.4 (ears)] 110 20 years [6575] 2.19 was confirmed in all of
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Design

Author PMID (recruitment Tube Type Age (SD) rAOM

Country period) [arm desc.] [min, max] male [COME] Followup N [ears] Cholesteotoma Definition
the patients during
surgery on the afected
ears

Spilsbury

23737350 retro cohort (1980-

Austalia 2009) nr nr 59.7 nr 11.9 years 56949 1.04 nr

Bonding [=<3.00, 16 to 48 suppurative otitis media

4215997 US cohort (1967-1969) | nr 4.00] 66.7 0[100] months 108[175] | 1.85 with cholesteatoma

Kokko 1267359 3.167 years

Finland cohort (1965-1971) | nr nr nr nr (average) [290] [0.69] attic cholesteatoma
deep retraction pocket,

Tos 7192477 the bottom of which

Denmark cohort Armstrong tube | nr nr 0[100] 6 months [527] 0.20 could not be seen

Birck 1267356 prosp cohort (1972- 736

Us 1974) nr nr 59.2 nr 6+ months [2327] [0] nr

Goode long- developed
term T-shaped cholesteatoma in their

Eliachar prosp cohort (1975- | silicone design | 8.33[4.50, pre-existing retractions

6613541 Israel 1981) tubes 16.00] nr nr 8to72months | 122[203] | [1.48] pockets

Gundersen polyethylene 7.50 [1.00,

1267702 Norway | prosp cohort ventilating tube | 14.00] nr 0[100] 21to 11 years 100[196] | [5.61] cholesteatoma
a very extensive
cholesteatoma involving
the attic, middle ear,
mastoid process and
Eustachian tube was
found at surgery. It
seems unlikely,
therefore, that the

Heaton 8877228 | prosp cohort (1986- 5.00 [1.00, grommet caused the

UK 1988) nr 12.00] 60.6 0[100] nr 127 0.79 choesteatoma.
cholesteatoma after

MacKinnon prosp cohort (1965- previous exudative otitis

4105168 UK 1971) nr =<16.00 nr nr nr 95 [165] 6.32 [4.85] media
preexisting
cholesteatoma was
revealed behind an

Muenker intact tympanic

6778334 prosp cohort (1966- 631 membrane on 3

Germany 1978) nr nr nr nr nr [1060] 1.58 occasions

Pereira prosp cohort (2001- | Short-term 2.89 (1.54) 60 69.3[30.7] | 38 months 75 [150] [0] nr

1-26




Design

Author PMID (recruitment Tube Type Age (SD) rAOM
Country period) [arm desc.] [min, max] male [COME] Followup N [ears] Cholesteotoma Definition
16446953 Brazil | 2002) ventilation [0.92,9.33]

tubes,

made of

silicone,

measuring 1.2

X 2.6 mm, type

Donaldson

otolaryngology-clinic-

Powell prosp cohort (2004- 9 weeks to 10 diagnosed
25598389 UK 2005) nr 4.60 nr nr years 89 1.33 cholesteatoma

Xomed silicone

Goode T-Tubes

(1.1 mm.

internal
Rothera prosp cohort (1980- | diameter, 12
4040147 UK 1982) mm. length) nr nr 0[100] 30 months 73 [131] 0 nr
Tos 3814387 prosp cohort (1970-
Denmark 1975) nr nr nr nr nr 278[527] | [0.28] attic cholesteatoma
Tos 985199 cholesteatoma in the
Denmark prosp cohort nr nr 14 nr 11to 8 years 109 1.83 attic
Valtonen
15837895 prosp cohort (1983- | Shah vent 15.10[14.10, 14.0t014.8 retraction progressed to
Finland 1984) Teflon tube 15.90] 57 33.3[66.7] | years 237[237] | 042 cholesteatoma
Smillie [cleft lip palate;
25171763 underwent VT med 3.50 posterior pars tensa
Scotland nres (2002-2012) insertion] [0.60,10.40] | 55 nr nr 60 0 cholesteatoma

[no cleft lip
Smillie palate;
25171763 underwent VT med 3.50 posterior pars tensa
Scotland nres (2002-2012) insertion] [0.60,10.40] | 55 nr nr 60 3.33 cholesteatoma
Hormann -lowa-
Kollectiv
1816937 7.43[5.00,
Germany prosp nrcs [cleft palate] 10.00] nr nr 8 years 126[252] | O cholesteotoma
Hormann -lowa-
Kollectiv
1816937 14.70 [11.00,
Germany prosp nrcs nr 19.00] nr nr nr 58 [116] 0 cholesteotoma
Luo 25465449 prosp nrcs (2011- [tympanostomy | 4.80 (1.00) cholesteatoma in the
China 2012) tube insertion] [2.00, 8.00] 50.9 nr 2 years 55 10.91 attic
Gates 3683478 prosp rct (1980- Shepherd tubes | [4.00, 8.00] 59 0[100] 2 years 253 0 cholesteotoma formation
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Design
Author PMID (recruitment Tube Type Age (SD) rAOM
Country period) [arm desc.] [min, max] male [COME] Followup N [ears] Cholesteotoma Definition
us 1984) [TTand TT+
adenoidectomy
arms]
[underwent
adenoidectomy
(some control
subjects
received
adenoidectomy
Paradise prosp rct/inrcs but not included
2181158 US (1971-1985) in N_patients)] | nr 67 nr nr 97 0.80 nr

Twenty-three™ & 1 14.17.23,32,35-37, 43,55, 57,59, 62, 65, 71, 75, 77, 79-82 o) djeg (representing 25 cohorts) report on cholesteotoma associated with

placement of tympanostomy tubes (TT). Eighteen studies were cohorts™ & 14 23:32:35. 36,57, 59,62, 65, 71,75, 77. 7982 (1 5 nrogpective™ & 14 23 32
36,57,59.62,65. 71,75 '3 retrospective’> ), three studies were nonrandomized comparative studies , one study was a randomized
control trial design®®, and one study employed both an NRCS and RCT design®’. Years of recruitment range from 1965 to 2012.
Patient age ranged from 0.6 to 19 years, as reported by 13 studies® 14 1732/ 36.43.55,57.65. 71, 77.80 ‘parcentages of males enrolled in
these studies ranged from 14 to 67 percent with a mean of 55.3 percent> 1732 37:43,57.62,65.77.80.81 ‘Njine studies reported zero to 69.3
percent of patients had recurrent acute otitis media (rAOM) and 30.7 to 100 percent of patients had chronic otitis media with effusion
(OME) 32 #3.57.59.65.71,77.80.82 " Fo||ow up times ranged from six months to twenty years. Study sample size ranged from 55 to 217,206
patients with a mean of 12,195 (median: 237) patients. Studies that reported sample size in terms of ears enrolled 116 to 5,575 ears
with a mean of 796 ears. A median of 0.8 percent of patients (25" percentile: 0%, 75™ percentile: 1.9%) experienced cholesteotoma. A
median of 0.7 percent of ears (25" percentile: 0%, 75" percentile: 4.9%) experienced cholesteotoma.

11,17,55

Hearing loss associated with TT placement

Design
Author PMID (recruitment Tube Type Age (SD) rAOM
Country period) [arm desc.] [min, max] male [COME] Followup N [ears] Hearing Loss Definition
Brown 8231117
Us cohort Goode T-tubes nr nr nr 6 months 168 [328] 1.19 conductive hearing loss
Tuli 23119801
India cohort nr nr 66.7 0[100] nr 100 8.00 worsening of hearing
Costa 3472336 unilateral sensorineural
Brazil prosp cohort nr nr nr 0[100] nr 79 1.27 hearing loss
Daly 12759263 prosp cohort (1987- | nr [0.50, 8.00] 61 nr 3o 8 years 138 [275] [91.27] hearing loss
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Design

Author PMID (recruitment Tube Type Age (SD) rAOM
Country period) [arm desc.] [min, max] male [COME] Followup N [ears] Hearing Loss Definition
us 1990)
hearing was not normal,
varying from a pure-tone
average (PTA) of 25 to
60 dB hearing level
(PTA was measured as
the mean hearing loss
Gundersen polyethylene 7.50 [1.00, for the frequencies 500,
1267702 Norway | prosp cohort ventilating tube | 14.00] nr 0[100] 21to 11 years 100 [196] [20.92] 1,000 and 2,000 hertz.)
profound hearing loss,
Armstrong both were found to have
Isaacson prosp cohort (1997- | beveled Mondini malformations
18722211 US 2007) grommet tube [0.11,21.00] | nr nr nr [10000] 0.02 by CT
Pappas 1974,
Shah 1971
(Exmoor 142,
Shepard 137,
Bobbin 132,
Arrow 58, Shah
131, Armstrong
138, Colar
Mackenzie prosp cohort (1978- | Button 141, 10.80 [0.75, by audiometric
6541254 UK 1980) Paparella 60) 77.00] 58.3 0[100] 2.25 years 588 [939] 28.38 assessment at 3 month
Owen 8436453 Armstrong 2.0810.42, moderate hearing loss
Us prosp cohort bevelled tube 4.00] nr nr 6 months 52 [98] [7.94] (27.5-50 dB)
84 a mean hearing
Spielmann prosp cohort (2003- 5.30[0.83, (calculated) threshold greater than
18047760 UK 2004) nr 9.00] 61.4 18.8[81.2] | 3 months [195] 35.62 20dB
Stenstrom 83 in surgical
16330739 prosp cohort (1985- | group received
Canada 1989) T-type VTs 11.60 (4.30) | 60 nr 6 to 10 years 38 36.84 hearing loss >=15 dB
Stenstrom 83 in surgical
16330739 prosp cohort (1985- | group received
Canada 1989) T-type VTs 12.30(3.80) | 52 nr 6 to 10 years 27 11.11 hearing loss >=15 dB
Valtonen
15837896 prosp cohort (1983- 15.10[14.10, AC PTAs worse than 15
Finland 1984) nr 15.90] 57.1 nr 14 years 237 [237] [5.49] dB
[adolescents
and young
Daly 9738746 cross-sectional adults treated 6.40 (1.30)
us (1979-1985) with TT] [5.00,12.00] | 63 0[100] nr 150 21.00 nr
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Design
Author PMID (recruitment Tube Type Age (SD) rAOM
Country period) [arm desc.] [min, max] male [COME] Followup N [ears] Hearing Loss Definition
17.70 (3.50)

Daly 9738746 cross-sectional [children treated | [13.00,
us (1985-1990) with TT] 28.00] 61 0[100] nr 108 10.00 nr

T tube,

Paparella TT abnormal sensorineural
Rakover [TT: no ear hearing thresold (0 to 5
9176804 Israel nres drops] [3.00, 8.00] nr nr 1to 3 months 88 0 dB)

T tube,

Paparella TT

[TT with ear

drops

(preventive

dexamethasone, abnormal sensorineural
Rakover neomycin and hearing thresold (0 to 5
9176804 Israel nrcs polymxin B)] [3.00, 8.00] nr nr 1 to 3 months 358 [705] 0 dB)

Thirteen studies® 12 18-28.29.39.46,64,69, 71, 74,83, 84 ranrasenting 16 cohorts) report on hearing loss associated with placement of

tympanostomy tubes (TT). Eleven studies were cohorts™ 12 18 28.29.39,46,64. 7L 74.83 (g nrggpectiyve® 1 18:29.46.64. 7L 74,83y ' gna study was
cross-sectional®®, and one study was a nonrandomized comparative study®*. Years of recruitment range from 1978 to 2007. Patient age
ranged from 0.42 to 77 years, as reported by 10 studies™ 1218 29.64.69.71.74.83.84 (g f the 10 studies reported a maximum age < 15.9
years™ 18:29.64.69.71,74.83,8%) ‘parcentages of males enrolled in these studies ranged from 52 to 66.7 percent with a mean of 60.1
percent® 12 18.28.29,39,46,64,69, 71,74, 83,84 gjy stydies reported zero to 18.8 percent of patients had recurrent acute otitis media (rAOM)
and 81.2 to 100 percent of patients had chronic otitis media with effusion (OME) 4 18-3%-46.99.71 " £ low up times ranged from three
months to fourteen years. Study sample size ranged from 27 to 588 patients with a mean of 155 patients. Studies that reported sample
size in terms of ears enrolled 98 to 10,000 ears with a mean of 1,442 ears. A median of 9 percent of patients (25" percentile: 0.6%,
75" percentile: 24.7%) experienced hearing loss. A median of 14.4 percent of ears (25" percentile: 6.7%, 75" percentile: 56.1%)
experienced hearing loss.

Otorrhea associated with TT placement

Design
Author PMID (recruitment Tube Type [arm | Age (SD) rAOM
Country period) desc.] [min, max] male [COME] Followup N [ears] % Otorrhea Definition
Golz 10187945 retro cohort (1980- | 93% standard 4.20 (1.40) at least 1 year 1360
US, Israel 1994) polyethylene [0.83,10.00] | 55 91[7.5] after extrusion [2604] 10.45 3 or more episodes
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Design

Author PMID (recruitment Tube Type [arm | Age (SD) rAOM
Country period) desc.] [min, max] male [COME] Followup N [ears] % Otorrhea Definition
tubes, 7% Goode or removal
T tubes
van Dongen one or more episodes in
23874870 retro cohort (2009- first year after TT
Netherlands 2011) nr 4.40 (2.30) 58 nr nr 1184 67.00 placement
Brown 8231117
Us cohort Goode T-tubes nr nr nr 6 months 168 [328] 52.38 infections
Debruyne
3799183
Belgium cohort nr 2.70+ 55.4 nr 0.5to 6 years 906 [1685] | 14.90[10.45] otorrhea
posttympanostomy tube
otorrhea: active otorrhea
from middle ear cavity
Jung 19715725 4.50 (2.20) through tympanostomy
Korea cohort (2004-2008) | nr [2.00, 7.00] 65.7 0[100] 6to 24 months | 289 23.18 tube
Tuli 23119801
India cohort nr nr 66.7 0[100] nr 100 12.00 excessive bleeding
1st 24 months (time
period from tube
placement); diagnosis
based on otoscopic
visualization of
discharge exuding
through the
tympanostomy tube
lumen after (when
Teflon, necessary) gently
Ah-Tye prosp cohort (1992- | Armstrong-type 1.37[0.50, cleansing the external
11389239 US 1996) tube 3.00] 59.5 nr 6to57 months | 173 58.61 auditory canal
Allen 16156910 | prosp cohort Sheehy (0.12c¢m | 4[0.75,
Us (9/2001-11/2001) diameter) tube 11.83] 68.1 74 [19.5] 2 weeks 112 17.86 nr
Brodsky prosp cohort (1998- 3.95 (5.09)
10591365 US 1999) nr [0.50, 23.67] | 56.6 [75.8] 1 to 3 months 54 [96] 11.11 nr
Debruyne 45.2 (ears)
3177616 [54.8 at least one episode of
Belgium prosp cohort grommets 4.92 nr (ears)] until extrusion 906 [1685] | 14.79[10.45] otorrhea
purulent liquid was
unequivocably present
Shepard-type in external auditory
Gates 3128752 prosp cohort (1980- | tube (1.1 mm canal, regardless of
Us 1986) inner diameter) [4.00, 8.00] 60.3 nr nr 130 10.00 whether a tube was
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Design

Author PMID (recruitment Tube Type [arm | Age (SD) rAOM
Country period) desc.] [min, max] male [COME] Followup N [ears] % Otorrhea Definition
present or not, not
ocunting dried
secretions or blood clots
purulent liquid was
unequivocably present
in external auditory
canal, regardless of
whether a tube was
Shepard-type present or not, not
Gates 3128752 prosp cohort (1980- | tube (1.1 mm ocunting dried
Us 1986) inner diameter) [4.00, 8.00] 60.3 nr nr 155 32.26 secretions or blood clots
purulent liquid was
unequivocably present
in external auditory
canal, regardless of
whether a tube was
Shepard-type present or not, not
Gates 3128752 prosp cohort (1980- | tube (1.1 mm ocunting dried
Us 1986) inner diameter) [4.00, 8.00] 60.3 nr nr 227 2247 secretions or blood clots
purulent liquid was
unequivocably present
in external auditory
canal, regardless of
whether a tube was
Shepard-type present or not, not
Gates 3128752 prosp cohort (1980- | tube (1.1 mm ocunting dried
Us 1986) inner diameter) [4.00, 8.00] 60.3 nr nr 115 7.83 secretions or blood clots
Silver oxide-
impregnated postoperative otorrhea
Sheehy-type including serous
Gourin prosp cohort (1995- | tympanostomy effusion, mucoid
10208683 US 1997) tubes 3.70 (2.90) 57.3 nr 12 months 630 [1254] | [0.04] effusion, pus, blood
Heaton 8877228 | prosp cohort (1986- 5.00 [1.00, discharge via one or
UK 1988) nr 12.00] 60.6 0[100] nr 127 14.17 both of their tubes
Ida 19324425 pressure
Us prosp cohort equalization tube | [0.67, 4.00] nr 0[100] 16 months 50 4.00 nr
Levinson [1.00,
6819525 US prosp cohort 11.004] nr nr 5 months 64 [124] [1.61] acute otitis media
Mandel 8085732 | prosp cohort (1979- | Teflon 3.60 [0.50,
Us 1990) Armstrong-type 12.00] nr nr nr 246 50.00 nr
Marzouk prosp cohort (2009- | nr 3.60 (1.80) 67.1 15.8[51.3] | 1lyear 79 34.18 nr
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Design

Author PMID (recruitment Tube Type [arm | Age (SD) rAOM
Country period) desc.] [min, max] male [COME] Followup N [ears] % Otorrhea Definition
22183900 US 2010) [0.90, 9.00]
Owen 8436453 Armstrong 2.0810.42,
Us prosp cohort bevelled tube 4.00] nr nr 6 months 52 [98] [28.21] nr
O'Reilly 2.70 (2.40) Post tympanostomy
18594333 US prosp cohort nr [0.25,17.00] | 55.2 nr 6 months 509 70.33 tube otorrhea
Short-term
ventilation tubes,
made of silicone,
measuring 1.2 x
Pereira prosp cohort (2001- | 2.6 mm, type 2.89 (1.54)
16446953 Brazil | 2002) Donaldson [0.92,9.33] 60 69.3[30.7] | 38 months 75 [150] 61.64 otorrhea at some time
Castelli
membrane,
Donaldson
design, silicone
Plotkin 7195446 | prosp cohort (1977- | tube (Xomed XO- | 5.20[2.50, purulent otitis media and
Us 1979) 1201) 11.00] 60.7 0[100] nr 89 [162] 12.36 serous otitis media
Powell prosp cohort (2004- 9 weeks to 10
25598389 UK 2005) nr 4.60 nr nr years 89 19.10 otorrhea at 9 weeks
Roos 2128487 4.00[0.75, signs of infection with
Sweden prosp cohort polyethylene 8.00] nr 0[100] 1 month 65 [103] [11.65] discharge from tube
short-acting
grommet-type
tubes, designed
to extrude
spontaneously
Rosenfeld prosp cohort (1997- | within 6-18 med 1.40 at first postoperative
10807325 US 1998) months [0.50,9.90] 60 56 [42] 2 to 4 months 248 29.91 office visit
Xomed silicone
Goode T-Tubes
(1.1 mm. internal
Rothera prosp cohort (1980- | diameter, 12 mm.
4040147 UK 1982) length) nr nr 0[100] 30 months 73 [131] 20.55 nr
transient otorrhea;
delayed otorrhea;
chronic otorrhea non-
Saki 24303379 prosp cohort (2009- 12t0 18 responsive to medical
Iran 2011) nr [0.83, 6.00] 55.8 0[100] months 208 17.79 treatment
had ear discharge on
Siddiqui prosp cohort (1987- | Mangat tube mode 5.00 one or more 0ccasions,
9225174 UK 1992) (Xomed) [0.50,14.00) | 61.8 0[100] 3 years 191[322] 13.09[11.18] requiring abx and
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Design
Author PMID (recruitment Tube Type [arm | Age (SD) rAOM
Country period) desc.] [min, max] male [COME] Followup N [ears] % Otorrhea Definition

eardrops

84
Spielmann prosp cohort (2003- 5.30[0.83, (calculated)
18047760 UK 2004) nr 9.00] 61.4 18.8[81.2] | 3 months [195] 14.29 nr

Suetake prosp cohort (1986- 6.20 (2.00)
2239252 Japan 1987) nr [3.00,11.00] | 59.6 0[100] nr 52 [90] 47.21 recurrence of SOM

Shepard
Grommet Drain
Tube, with wire
(teflon); Canoe
Ventilation Tube
(teflon); Reuter
Bobbin Drain
Tube (metal);
Spoon Bobbin
Drain Tube, with
wire (metal);
Armstrong
Beveled Drain
Tube, plain end
(teflon);
Polyethylene
Tube; Shea
Ventilation Tube;
Richard's Wing
Tube, with
outside flange
and wire;
Armstrong
Beveled Drain
Tube Grommet
Type (teflon);
Paparella-I Vent
Tube (Biolite-
coated silicone);
Paparella-Ill
(silicone); Shah
Type (teflon);
Pope Beveled
Tavin 3372141 prosp cohort (1982- | Grommet 4.80 (1.50) 365t0 728 excluding post operative
Us 1985) (polyethylene); [0.33,16.00) | 63.2 nr days 95 [187] [9.09] otorrhea
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Design

Author PMID (recruitment Tube Type [arm | Age (SD) rAOM
Country period) desc.] [min, max] male [COME] Followup N [ears] % Otorrhea Definition
Donaldson Type
(silicone);
Richard's T Tube
(silicone)
Valtonen Shah vent Teflon post-tympanostomy
10435125 prosp cohort (1983- | tube, inner 0.8410.42, otorrhea during primary
Finland 1984) diameter 1.1 mm | 1.33] 58.4 34.2165.8] | 5years 281 [281] [66.55] ventilation tube
Valtonen
16094135 prosp cohort (1983- | Shah vent Teflon
Finland 1993) tube (Xomed) nr 51.4 0[100] 510 7.2 years 72 [124] 6.94 ongoing OME
Shepard
grommet, Shah
vent tube,
Walker 9287928 Sheehy collar transient post-intubation
Australia prosp cohort button vent tube | 3.80 nr 12 [85] until extrusion 106 [7.08] otorrhea
Goode T-tubes,
Armstrong
Teflon, Reuter-
Bobbin Stainless
Weigel 2645490 | prosp cohort (1983- | Steel, Shepard 3.80[0.60,
us 1984) Teflon 13.00] 59 45 [41] 21 months 75 [150] [35.33] nr
Ultracil tube or
regular Silastic
tubes [underwent
myringotomy with
Cannon insertion of the
11797262 US nres Ultracil tube] 0.11 44 nr 14 days 50 8.00 nr
Ultracil tube or
regular Silastic
tubes [intubated
Cannon with regular
11797262 US nres Silastic tubes] 0.11 61.6 nr 14 days nr 16.30 nr
Smillie [cleft lip palate;
25171763 underwent VT med 3.50
Scotland nres (2002-2012) insertion] [0.60,10.40] | 55 nr nr 60 61.67 nr
[no cleft lip
Smillie palate;
25171763 underwent VT med 3.50
Scotland nres (2002-2012) insertion] [0.60,10.40] | 55 nr nr 60 60.00 nr
Hormann -lowa- 7.43 [5.00, chronic recurring OME
Kollectiv prosp nrcs [cleft palate] 10.00] nr nr 8 years 126 [252] 10.32 through tubes
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Author PMID
Country

Design
(recruitment
period)

Tube Type [arm
desc.]

Age (SD)
[min, max]

male

rAOM
[COME]

Followup

N [ears]

% Otorrhea

Definition

1816937
Germany

Luo 25465449
China

prosp nrcs (2011-
2012)

[tympanostomy
tube insertion]

4.80 (1.00)
[2.00, 8.00]

50.9

nr

2 years

55

32.73

otorrhea

Siegel 12161732
US

prosp nrcs (1998-
2000)

Reuter bobbin
tubes

[undrewent Laser
Office Ventilation
of Ears with
Insertion of
Tubes (LOVE
)]

nr

nr

nr

1 week

35

2.86

don't know if >30 days

Siegel 12161732
us

prosp nrcs (1998-
2000)

Reuter bobbin
tubes
[underwent
standard cold
surgical
myringotomy and
tube placement
(M&T)]

nr

nr

nr

1 week

29

6.90

don't know if >30 days

Daly 8745020
us

prosp rct (1987-
1990)

Donaldson
(silicone, inner
diameter 1.14
mm), Reuter
bobbin
(fluoroplastic,
inner diameter
1.0 mm),
Shepard
(fluoroplastic,
inner diameter,
1.14 mm)
[received
trimethoprim-
sulfamethoxazole
and prednisone
post-
tympanostomy
tube]

nr

63

nr

14 days

41

92.68

nr

Daly 8745020
us

prosp rct (1987-
1990)

Donaldson
(silicone, inner

nr

63

nr

14 days

39

56.41

nr
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Author PMID
Country

Design
(recruitment
period)

Tube Type [arm
desc.]

Age (SD)
[min, max]

male

rAOM
[COME]

Followup

N [ears]

% Otorrhea

Definition

diameter 1.14
mm), Reuter
bobhin
(fluoroplastic,
inner diameter
1.0 mm),
Shepard
(fluoroplastic,
inner diameter,
1.14 mm)
[received
placebo]

Dawes 1742892
UK

prosp rct

Shah pattern
tube [only
sufficient effusion
was aspirated to
provide clearly
vie of the
myringotomy]

3.75[1.08
9.50)

50

nr

18 months

25 [50]

[16.00]

purulent discharge

Dawes 1742892
UK

prosp rct

Shah pattern
tube [effort was
made to aspirate
all of the effusion
using the fine
end (20 gauge)
of a Zoellner
sucker which
was inserted
through the
incision]

3.75[1.08
9.50]

50

nr

18 months

2550]

[8.00]

purulent discharge

De Eredita
16406076 ltaly

prosp rct (2001-

2003)

Teflon Shah mini
ventl tube
[Myringotomy
with tube
insertion (M&T)]

3.70 [2.00,
6.00]

nr

0 [100]

1 year

15

26.67

episodes of otorrhea

De Eredita
16406076 ltaly

prosp rct (2001-

2003)

Teflon Shah mini
ventl tube
[contact-diode
laser
myringotomy
only (CDLM)]

3.702.00,
6.00]

nr

0 [100]

1 year

15

13.33

episodes of otorrhea
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Design

Author PMID (recruitment Tube Type [arm | Age (SD) rAOM
Country period) desc.] [min, max] male [COME] Followup N [ears] % Otorrhea Definition
Shepard-type
Gates 2492178 [myringotomy + purulent otorrhea >=1
Us prosp rct TT] [4.00, 8.00] 58 nr 2 years 129 28.68 episode
Gates 2492178 Shepard-type purulent otorrhea >=1
Us prosp rct [myringotomy] [4.00, 8.00] 61 nr 2 years 107 22.43 episode
Shepard-type
Gates 2492178 [myringotomy + purulent otorrhea >=1
Us prosp rct adenoidectomy] [4.00, 8.00] 59 nr 2 years 130 11.54 episode
Shepard-type
[myringotomy +
Gates 2492178 adenoidectomy + purulent otorrhea >=1
Us prosp rct TT] [4.00, 8.00] 58 nr 2 years 125 24.00 episode
Shepherd tubes
[TTand TT+
Gates 3683478 prosp rct (1980- adenoidectomy
Us 1984) arms] [4.00, 8.00] 59 0[100] 2 years 253 20.95 acute purulent otorrhea
Bevel Bobbins,
Entermed BV,
Ingels 16429748 | prosp rct (1996- The Netherlands
Netherlands 1997) [watchful waiting] | 0.14 (0.01) 58.8 0[100] 1 year 94 38.30 nr
Bevel Bobbins,
Entermed BV,
Ingels 16429748 | prosp rct (1996- The Netherlands
Netherlands 1997) [TT] 0.14 (0.01) 58.8 0[100] 1 year 93 82.80 nr
Teflon-coated,
fluoroplastic
Armstrong
beveled TT
[receiving
Poetker prosp rct (2002- ofloxacin otic 1.88[0.50,
17178938 US 2003) drops] 6.67] 55 nr 2 weeks 99 [198] [8.08] nr
Teflon-coated,
fluoroplastic
Armstrong
beveled TT [no
postoperative
Poetker prosp rct (2002- otic drop 1.88[0.67,
17178938 US 2003) prophylaxis] 12.00] 55 nr 2 weeks 87 [174] [14.94] nr
Teflon-coated,
Poetker prosp rct (2002- fluoroplastic 2.17[0.42,
17178938 US 2003) Armstrong 12.17 54 nr 2 weeks 91[182] [5.49] nr
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Design
Author PMID (recruitment Tube Type [arm | Age (SD) rAOM
Country period) desc.] [min, max] male [COME] Followup N [ears] % Otorrhea Definition

beveled TT
[receiving
neomycin
sulfate-polymyxin
B sufate-
hydrocortisone
otic drops]

Shepard or T
Wallace prosp rct (2001- tube [reviewed at | 7.00[2.00,
15533143 UK 2002) 1 month only] 15.00] 69.7 87.9 1 month 29 20.69 nr

Shepard or T

tube [reviewed at
Wallace prosp rct (2001- lweekandatl | 6.00([1.00,
15533143 UK 2002) month] 13.00] 63.6 75.8 1 month 26 11.54 1 month follow up

Forty-seven studies™ % & 1113 14,1622, 25-28, 32, 33, 39,43, 49-51, 33, 55, 57, 59-61, 63, 83, 8599 ranyresenting 63 cohorts) report on otorrhea associated

with placement of tympanostomy tubes (TT). Thirty-four studies were cohorts™ # 14161819 21,22, 25-28, 32,33, 39,49, %0, 53, 57, 59-61, 63, 83, 85, 88,
90, 92-97, 99 (28 prOSpeCtivel' 4,14, 16, 18, 19, 21, 22, 25-27, 32, 33, 50, 57, 59-61, 63, 83, 85, 88, 90, 93—97’ 2 retrospective53' 99), SiX StUdieS were nonrandomized
comparative studies™™ *">> 8879 and seven studies employed a randomized controlled trial design® 2% 4% 518991 'yearg of
recruitment range from 1977 to 2012. Patient age ranged from 0.11 to 23.7 years® 11+ 1% 17 19-21,27,43,51,%5,86.89.91 ‘parcantages of males
enrolled in these studies ranged from 44 to 69.7 percent with a mean of 58.75 percent® 11131720, 21,27, 43,63, 86, 87. 89,91 ‘Tyyanty.gjx
studies reported zero to 91 percent of patients had recurrent acute otitis media (rAOM) and 7.5 to 100 percent of patients had chronic
otitis media with effusion (OME) % 16 18-21. 25,27, 32,33, 39,43, 50, 51, 53, 57, 59-61, 63, 91,92, 94,96.97 £y |owy up times ranged from two weeks to
ten years or until extrusion. Study sample size ranged from 15 to 1,360 patients with a mean of 182 patients. Studies that reported
sample size in terms of ears enrolled 50 to 2,604 ears with a mean of 427 ears. A median of 20.6 percent of patients (25" percentile:
12%, 75" percentile: 38.3%) experienced otorrhea. A median of 10.5 percent of ears (25" percentile: 7.5%, 75" percentile: 15.5%)
experienced otorrhea.
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Appendix J: Network Metaanalysis Model,
Inconsistency Analysis Results and lllustrative Trace

and Posterior Density Plots

The meta-analysis models used in this report are described here in a technical manner. We
describe the network meta-analysis model, noting that the simple meta-analysis model is a
special case of the network model, setting the number of treatments (nodes) to 2.

Network Metaanalysis Model
The network meta-analysis model is a hierarchical model that has an observational and a
structural part (model).

Observational model

¥y~ N, 0,), and

M= 1+ XT,.

with k=1,..., K indexing the Kstudies, and j=1,2,... indexing treatment arms. Yy is the
mean of the modeled continuous outcome inarm j of study k. X is a design matrix
corresponding arms to treatment effects. T, =(7,,...,T, )" is a column vector of study-

specific treatment effects for the N —1 treatments versus a reference treatment , which is chosen
arbitrarily. g, is the mean in study k for the reference treatment.

Structural model
Between studies, the study-specific treatment effects are modeled with a multivariate normal
distribution

T, ~ N(T,Q),

where Q is a compound symmetry matrix of dimension ;¥ —1, with all diagonal elements equal
to 7% and all off diagonal elements equal to 7% /2, and T=(T,...,T, )" isacolumn vector of
N —1 between-study effect means.

Hyperparameters

We used normal hyperpriors for means and a uniform prior for standard deviations. Specifically,
T ~ N(0,cI) and

7 ~U(0,m)

where @ is a column vector of zeros, T a conformal identity matrix and ¢ and s scaling factors
that are set to 15 and 5 times the range of observed effects, respectively.

To check for inconsistency we conducted split node analyses. We replaced each treatment
effect 7, j >0 that compares the j-th treatment with the baseline one (j =0), with a direct

effect, and an indirect effect, separating the contributions of head-to-head evidence and indirect
evidence and examined whether the difference between them was beyond 0.
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Inconsistency Analysis Results

An ensemble of relevant node-splitting models were generated. Results of direct vs. indirect
vs. entire network are plotted below along with inconsistency Bayesian P values for each split
comparison.

KQ 1: Early Hearing Levels

Study  P-value Mean Difference
WW vs M
direct — 1.6 (-9.1,11)
indirect 0.3886 O 8.7 (-11.,28.)
network | —1°o— | 2.3(-4.1,9.3)
-20 0 30

KQ 1: Late Hearing Levels
There cannot be inconsistency in this network, given that estimates arise from a single trial
with three arms.

KQ 1: Duration of Middle Ear Effusion Network

Study P-value Mean Difference |
M_Ad vs M
direct —O—7— -20.(-61., 22))
indirect 0.303775 — 10— 9.2(-36., 56.)
network — T -7.0 (-35., 22))
TT_Advs M
direct —O— -24.(-67.,18.)
indirect 0.5317 -6.1 (-53., 42)
network —O—" -16. (-44.,13)
WWyvs M
direct —° 4.1 (-28., 36.)
indirect 0.86325 O 9.1 (-43., 64.)
network : — 1o | 6.9 (-17.,32.)
-70 0 70



KQ 5 Network

Study P-value Odds Ratio (95% Crl)
antibiotic_gtt vs antibiotic_glucocorticoid_gtt
direct —39—— 0.87(0.12, 7))
indirect 0.451825 —O——— 0.30(0.020, 5.)
network — T 0.61 (0.13,2.9)
oral_antibiotic vs antibiotic_glucocorticoid_gtt
direct —Oo— 0.12 (0.011, 1.4)
indirect 0.51145 —°—7— 0.37(0.013,9.6)
network —0— 0.19 (0.037, 0.86)
WW_or_placebo vs antibiotic_glucocorticoid_gtt
direct S — 0.040 (0.0015, 0.99)
indirect 0.496725 S e— 0.14 (0.0072, 2.5)
network | —o— | 0.085 (0.013, 0.54)
0.001 1 10

lllustrative Trace and Posterior Density Plot

Trace of d.antibiotic_glucocorticoid_gtt.\WWW or_placebo Density of d.antibiotic_glucocorticoid_gtt.\WW _or_placebo
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